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ABSTRACT 


The  findings  of  this  report  reaffirm  the  major  recommendations  made  by 
HRB-Singer,  Inc.  ,  in  an  earlier  effort,  viz.  ,  that  a  Naval  Intelligence  Research 
Facility  (NIRF)  be  established  and  that  the  Naval  Intelligence  Research  Advisory 
Group  (NIRAG)  be  reorganized.  Within  the  context  of  these  two  recommenda¬ 
tions,  this  report  describes  the  objectives  of  these  two  activities  and  presents 
an  organizational  and  operational  configuration  which  appears  most  feasible  in 
light  of  existing  objectives  and  constraints. 
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EXECUTIVE  SUMMARY 


Naval  Intelligence,  like  all  intelligence  groups,  is  confronted  with  a  grow¬ 
ing  problem  of  producing  responsive,  timely,  evaluated  intelligence  from  an 
expanding  volume  of  collected  data.  Advances  in  computer  and  information 
processing  technology  offer  the  intelligence  analysts  a  potential  means  for  coping 
with  this  processing  problem.  To  date,  however,  the  anticipated  potential  has 
not  been  realized. 

Ther^  exist  two  main  difficulties  which  underlie  the  evident  failure  in 
achieving  a  sound  man-machine  partnership  within  the  intelligence  processing 
and  reporting  system.  First,  within  the  area  of  information  handling,  infor¬ 
mation  scientists  and  engineers  identify  that  "software11  (processing  algorithms, 
heuristic  techniques,  processing  languages)  seriously  lag  behind  hardware  capa¬ 
bilities.  Thus,  the  operations  of  most  computer-based  processing  systems  are 
probably  below  expectations.  Secondly,  within  the  intelligence  community, 
there  exists  concern  that  the  processing  needs  of  the  analysts  are  not  sufficiently 
understood  to  levy  system  development  requirements.  Significant  advances 
against  either  of  these  two  problems  will  require  increased  R&D  activities. 

Although  the  Navy  now  operates  an  extensive  RDT&E  program  (through  in- 
house  laboratory  activities  and  contracted  efforts),  there  are  some  areas  where 
improvement  can  be  made  with  respect  to  intelligence  processing  research  and 
development.  First,  unlike  special  purpose  hardware  systems,  general  pur¬ 
pose  computer-based  information  systems  can  be  significantly  improved  through 
software  development.  Innovations  in  software  need  not  be  tied  to  the  major 
system  development  cycle,  but  may  be  efficiently  advanced  within  DOD  funding 
categories  --  6.  1  (Research)  and  6,  2  (Exploratory  Development),  if  pertinent 
R&D  activities  -within  these  two  categories  are  complementary  and  have  appropri¬ 
ate  problem  orientation. 

The  second  area  where  improvement  can  be  made  lies  within  the  interrelat¬ 
ing  R&D  activities  necessary  to  the  transfer  of  useful  processing  innovations 
into  intelligence  operations.  Widespread  applications  of  electronic  data  handling 
technology  have  created  numerous  lines  of  software  R&D  (e.  g.  ,  medical  diagnosis, 
fact  retrieval  of  clinical  information,  selective  dissemination  of  technical  data, 
etc.).  Much  of  these  efforts,  undoubtedly,  have  some  pertinency  to  intelligence 
data  handling.  Unfortunately,  however,  security  restrictions  within  the 
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intelligence  community  hinder  outside  researchers  gaining  awareness  of  intelli¬ 
gence  processing  problems;  thus,  they  cannot  evaluate  their  work  with  respect 
to  this  application.  Moreover,  within  Navy  intelligence,  there  has  been  no 
concentrated  effort  to  continuously  sift  promising  efforts  emerging  from  other 
fields  and  transform,  test  and  evaluate  them  against  intelligence  data  handling 
problems. 

Thus,  there  is  considerable  merit  in  having  close  communications  among 
ONR  (a  prime  link  to  the  Nation's  scientific  community),  CNM  (major  system 
developers),  and  ACNO  (intelligence).  The  recommendation  is  made  to  re¬ 
establish  the  Naval  Intelligence  Research  Advisory  Group  (NIRAG)  to  effect 
this  coordination  function  and  to  improve  communications  among  the  responsible 
Navy  organizations  involved  in  advancing  intelligence  processing  systems. 

It  is  recommended  that  NIRAG  be  augmented  with  an  experimentation  and 
exploratory  development  group  which  would  (l)  transform  pertinent  research 
results  into  demonstratable  techniques  for  user  test  and  evaluation,  and  (2) 
translate  sensitive  problem  areas  into  less  sensitive  or  unclassified  research 
objectives  which  could  be  communicated  to  a  wider  range  of  the  Nation's  scientific 
and  technical  community.  It  is  further  recommended  that  this  R&D  group  be 
established  as  an  expansion  of  an  existing  branch  within  the  Naval  Research 
Laboratory  and  that  they  work  in  close  coordination  wdth  the  existing  Naval  sup¬ 
port  activities  (e.g.  ,  NIPSSA,  NRTSC,  STIC,  and  the  planned  NOSIC  -- 
scheduled  to  be  implemented  in  FY-71). 


I.  INTRODUCTION 


During  the  past  year,  under  Office  of  Naval  Research  Contract  N000I4-67- 
C-0355,  HRB-Singer,  Inc. ,  staff  personnel  have  examined  the  interrelationships 
among  the  Naval  Intelligence  Command  (NIC)  and  segments  of  the  Naval  scientific 
and  technical  community  pertinent  to  improvement  of  NIC's  capabilities  to 
process,  produce,  and  disseminate  intelligence  information.  This  final  report 
summarizes  this  effort  and  presents  the  background  of  the  study.  1  Essentially, 
this  report  reinforces  the  major  recommendations  made  at  the  conclusion  of  the 
first  year's  effort  (i.  e.  ,  that  a  Naval  Intelligence  Research  Facility  (NIRF)  be 
established  and  that  the  Naval  Intelligence  Research  Advisory  Group  (NIRAG)be 
reorganized);  describes  NIRF's  objectives;  and  suggests  an  organizational  and 
operational  configuration  which  appears  most  feasible  in  light  of  these  objec¬ 
tives  and  existing  constraints. 

A.  BACKGROUND  OF  INVESTIGATION  AND  RECOMMENDATIONS  FROM 

PHASE  I 

Despite  considerable  improvement  in  intelligence  collection  capabilities, 
commensurate  improvement  in  intelligence  processing  capabilities  has  not  been 
achieved.  The  intelligence  analyst  is  still  confronted  with  problems  of  diminish¬ 
ing  lead  times,  increasing  response  requirements,  and  ever  increasing  volumes 
of  unevaluated  or  partially  evaluated  data.  In  effect,  a  collection/ processing 
imbalance  is  evident. 

Advances  in  computer  and  information  processing  technology  offer  the  in¬ 
telligence  analysts  a  potential  means  for  coping  with  this  processing  problem. 

To  date,  however,  this  potential  has  not  been  realized.  The  net  effect  is  a 
widening  gap  between  raw  input  and  pertinent,  finished  output. 


1  The  contract  involved  approximately  four  man-years  effort  spread  over  a  two- 
year  period.  Highlights  of  the  findings  and  recommendations  from  the  first 
year's  study  are  presented  within  Section  I.  See  also  HRB-Singer,  Inc.  ,  re¬ 
port  4141 . 1 1  -R-l ,  A  Discussion  of  Needs  and  Guidelines  for  the  Establishment 
of  a  Naval  Intelligence  Research  Facility,  August,  1968  (Secret). 
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As  a  result  of  the  first  year's  study  (Phase  I),  HRB-Singer  made  two  major 
recommendations  for  ameliorating  the  critical  lag  between  intelligence  processing 
technology  and  intelligence  collection  technology.  These  were: 

1.  The  Naval  Intelligence  Research  Advisory  Group  (NIRAG)  should 
be  reorganized. 

2.  The  Navy  should  establish  a  Naval  Intelligence  Research  Facility 
(NIRF)  having  as  its  prime  objective  the  development  and  testing 
of  useful  processing  innovations  pertinent  to  the  Naval  Intelligence 
Community. 

These  two  recommendations  are  discussed  briefly  in  the  following  sections. 

1.  Reorganization  of  NIRAG 

In  1961,  the  Naval  Intelligence  Research  Advisory  Group  (NIRAG)  was 
formed.  This  group,  composed  of  representatives  from  the  Office  of  Naval 
Intelligence  (now  the  Naval  Intelligence  Command),  the  Office  of  the  Chief  of 
Naval  Operations,  the  Naval  Security  Group  Activity,  and  the  Office  of  Naval 
Research,  had  two  prime  functions.  One  function  of  NIRAG  was  to  provide 
guidance  to  researchers  working  on  efforts  which  had  potential  applications  to 
Naval  intelligence  problems.  A  second  function  was  to  aid  intelligence  manage¬ 
ment  in  keeping  abreast  of  research  activities.  The  operation  of  NIRAG  was 
purposely  kept  informal  to  provide  flexibility. 

Unfortunately,  four  factors  have  hindered  NIRAG 's  effectiveness.  1 
First,  since  NIRAG  was  an  informal  group,  representatives  of  the  various  Naval 
groups  often  attended  on  an  "availability"  or  "convenience"  basis  rather  than  by 
need,  competence  or  interest.  Second,  the  meetings  often  involved  a  mismatch 
between  the  R&D  representatives  and  the  operational  intelligence  personnel. 
Research  presentations  were  sometimes  considered  to  be  so  theoretical  that 
possible  applications  of  their  findings  were  often  obscured  by  the  presentation. 


1  These  factors  were  brought  out  in  discussions  with  personnel  who  had  been  as¬ 
sociated  with  NIRAG. 
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Third,  NIRAG  meetings  essentially  provided  only  "one-way"  communications; 
i.e.,  contractors  described  their  research  efforts  to  Naval  representatives, 
but  there  was  no  discussion  of  current  or  anticipated  problems  in  Naval  intelli¬ 
gence.  Finally,  and  most  importantly,  the  retirement  or  transfer  of  the 
original  NIRAG  members,  coupled  with  the  factors  above  rendered  NIRAG 
ineffectual  for  all  practical  purposes.  The  last  meeting  of  this  group  occurred 
in  1966. 

Nonetheless,  the  NIRAG  concept  has  considerable  merit,  and  could  provide 
a  valuable  means  of  effectively  increasing  the  interface  between  the  Naval  in¬ 
telligence  community  and  the  research  and  development  community.  Thus,  it 
was  suggested  that  NIRAG  be  reestablished.  However,  an  attempt  must  be  made 
to  avoid  the  drawbacks  associated  with  the  original  NIRAG. 

2.  Establishment  of  a  Naval  Intelligence  Research  Facility 

Although  NIRAG  could  improve  the  interface  between  research  capa¬ 
bilities  and  intelligence  problems,  HRB-Singer  concluded  that  there  is  also  a 
need  for  a  Naval  Intelligence  Research  Facility  which  would  focus  the  research 
and  exploratory  development  required  to  transform  basic  research  results  into 
Naval  intelligence  processing  capabilities.  As  envisioned,  such  a  facility  would 
have  as  its  emphasis  the  study  of  information  processing  techniques  potentially 
useful  in  Naval  intelligence  management  and  problem-solving  efforts.  General 
guidelines  for  the  implementation  and  acceptance  of  NIRF  were  discussed  in 
HRB-Singer  Report  No.  4141.  11-R-l  In  addition,  five  alternative  NIRF  con¬ 
figurations  (and  the  associated  advantages  and  disadvantages)  were  briefly 
described. 

B.  EMPHASIS  AND  FINDINGS  OF  CURRENT  EFFORT 
1.  Emphasis 

The  objectives  of  the  current  year's  effort  have  been  to: 

a.  Determine  the  most  feasible  NIRF  configuration  for  en¬ 
hancing  the  planning,  direction,  and  conduct  of  applied 
research  and  exploratory  development  for  Naval  intelli¬ 
gence  information  processing. 
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b.  Determine  the  optimal  composition  and  responsibilities 
of  NIRAG. 

c.  "Fit"  the  NIRF  and  NIRAG  concepts  within  the  existing 
Navy  organizational  structure. 

d.  Identify  specific  problem  areas  within  Naval  intelligence 
which  NIRF  might  address; 

In  order  to  meet  these  objectives,  the  organizational  structures  of  Naval 
and  other  groups  (e.g.  ,  Army,  DIA,  CIA)  likely  to  directly  or  indirectly  inter¬ 
face  with  a  NIRF  were  analyzed.  Discussions  were  held  with  key  personnel  in 
these  groups  to  elicit  reactions  to  the  NIRF  concept  and  to  identify  the  organiza¬ 
tions'  potential  role  within  the  concept  in  light  of  their  missions  and  objectives.  1 
Current  and  proposed  Naval  intelligence  systems  (e.g.,  IOIC,  NIPS,  NTDS, 
CODAS,  OSIS)  were  reviewed  by  examining  available  literature  and  through 
discussions  with  Naval  personnel  in  order  to  determine  what  role  NIRF  might 
play  in  supporting  these  systems  from  a  research  and  development  standpoint. 

The  findings  based  on  these  analyses  and  discussions  are  presented 
below.  These  findings,  when  coupled  with  those  of  the  first  year's  effort,  gave 
rise  to  the  recommendations  listed  in  Section  I-C. 

Z.  Findings 

Discussions  with  senior  personnel  within  the  Naval  Intelligence  Com¬ 
mand  and  segments  of  the  Naval  R&D  community  have  resulted  in  the  following 
observations: 

•  Personnel  in  most  of  the  Naval  field  elements  and  organiza¬ 
tions  visited  were  favorably  disposed  towards  the  aims  and 
objectives  of  a  Naval  Intelligence  Research  Facility.  Their 
enthusiasm  was  dampened,  somewhat  bv  an  awareness  of 
the  constraints  *nd  lim.tations  under  which  such  a  facility 
would  have  to  evolve  and  operate.  (These  constraints  are 
discussed  in  Section  III. ) 


'  Organizations  contacted  are  listed  in  the  acknowledgments  of  this  report. 
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•  In  some  form  or  another,  many  aspects  of  the  proposed 
NIRF  and  NIRAG  concepts  now  exist  as  uncoordinated  activi¬ 
ties  in  various  areas  of  the  Naval  intelligence  and  research 
organizations.  1 

•  There  seems  to  be  little  awareness  among  members  of  the 
various  elements  of  the  Naval  Intelligence  Community  as  to 
the  nature  and  extent  of  the  data  processing  research  being 
performed. 2 

•  Presently,  there  is  a  growing  reluctance  on  the  part  of 
universities  to  engage  in  Department  of  Defense  sponsored 
research.  Moreover,  security  restrictions  hinder  the 
awareness  of  basic  and  applied  researchers  (outside  the 
intelligence  community)  on  the  kinds  of  Naval  intelligence 
processing  problems  that  must  be  addressed  now  or  in  the 
future. 


1  For  example,  the  recently  established  Information  Systems  Branch,  Mathe¬ 
matics  and  Information  Sciences  Division  of  NRL,  encompasses  the  following 
intelligence  R&D  areis:  operating  systems  development,  intelligence  analysis, 
intelligence  analysts'  interfaces,  data  base  validation,  information  systems  tor 
ocean  surveillance  and  other  intelligence  activity,  etc. 

These  R&D  areas  arc  most  relevant  to  advancing  Naval  intelligence  processing 
capabilities  and  represent  the  kinds  of  activities  that  would  be  performed  in  the 
Naval  Intelligence  Research  Facility.  There  are,  however,  no  formal  ties 
between  these  activities  and  the  basic  intelligence  research  efforts  sponsored 
by  the  Information  Systems  Program  of  ONR. 

2  Of  the  14  contacted,  only  two  members  of  the  Naval  Intelligence  Command  were 
aware  that  the  Office  of  Naval  Researrh  sponsored  research  projects  in  intelli¬ 
gence. 


•  All  members  of  the  Naval  R&D  community  contacted  (DCNO(D) 
and  CNR)  expressed  a  willingness  to  support  NIC,  but  stated 
that  the  Naval  Intelligence  Command  has  not  expressed  an 
R&D  requirement  to  improve  processing.  The  formal  channel 
for  NIC's  R&D  requirements  (e.  g.  ,  the  GOR,  TSOR,  ADO, 
etc.)  does  not  necessarily  reflect  day-to-day  problems  of 
processing  and  production. 

•  Collection  capabilities  are  still  outstripping  analysis  capa¬ 
bilities.  1  The  project  investigators  saw  no  indications  that 
the  gap  between  collection  and  analysis  capabilities  was 
closing. 

•  There  does  not  seem  to  exist  a  mechanism  to  take  methods 
and  techniques,  created  under  ONR  sponsorship,  smoothly 
into  exploratory  development,  test,  and  evaluation. 1 

C.  RECOMMENDATIONS  FROM  CURRENT  EFFORT 

HRB-Singer  reaffirms  the  two  major  recommendations  resulting  from  the 
first  year's  study;  and  in  light  of  the  findings,  the  need,  and  the  real  and  antici¬ 
pated  constraints,  recommends  the  following  courses  of  action: 

1.  A  Naval  Intelligence  Research  Advisory  Group  (NIRAG)  should  be 

organized.  (See  Section  II  for  a  description  of  the  proposed  NIRAG.  ) 


1  This  collection/processing  imbalance  was  reaffirmed  by  NIC-2  personnel  on 
29  April  1969  in  a  presentation  of  the  NIPS  (Naval  Intelligence  Processing  Sys¬ 
tem).  They  stated  that  ".  .  .collection  systems  have  advanced  to  such  an  extent 
that  it  has  far  outstripped  our  availability  to  process  and  analyze  the  collected 
information  by  manual  methods.  " 

Similarly,  Assistant  Chief  of  Staff  for  Intelligence  (Department  of  the  Army) 
memorandum  dated  I  J  September  1967  to  Commanding  General  U.S.  Army 
Combat  Developments  Command  states  that  "Several  reconnaissance  and  sur¬ 
veillance  studies  have  identified  a  major  problem  of  Army  combat  intelligence 
as  the  inability  to  handle  on  a  timely  basis  the  mass  of  information  generated 
by  current  collection  means.  " 


-  The  observation  has  been  made  by  staff  personnel  within  NIC  that  research  re¬ 
sults  coming  from  ONR  are  too  far  removed  from  their  eperations  to  be  judged 
for  possible  applications. 


2.  Core  membership  of  NIRAG  should  be  selected  from  OP-92,  NIC, 
OP-07T,  DC NM- Development,  ONR,  and  NRL. 

3.  Based  on  a  review  of  its  mission  and  functions,  OP-07D  (Special 
Assistant  for  Intelligence  to  DCNO-Development)  should  serve  as 
the  focal  point  (chairman)  for  NIRAG. 

4.  A  Naval  Intelligence  Research  Facility  (NIRF)  should  be  established. 
(See  Section  III  for  a  description  of  the  proposed  NIRF. ) 

5.  In  light  of  current  constraints,  NIRF  should  be  implemented  as  an 
integral  but  distinct  activity  within  an  existing  facility,  viz.  ,  the 
Information  Systems  Branch  of  NRL.  1 

6.  NIRF  should  have  a  full-time  nucleus  staff  of  appropriately  cleared 
personnel  to  maintain  close  contacts  with  both  intelligence  problems 
and  R&D  advances. 

7.  NIRAG  should  be  tasked  with  the  implementation  and  subsequent 
evolution  of  NIRF  into  a  major  focusing  point  for  the  testing,  evaluat¬ 
ing,  and  transfer  of  innovations  in  Naval  intelligence  processing. 


1  See  Section  IV  for  a  discussion  of  other  operational  configurations  which  were 
considered  during  this  study. 
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II.  NAVAL  INTELLIGENCE  RESEARCH  ADVISORY  GROUP 


Improvement  of  Naval  intelligence  processing  efforts  occur  in  essentially 
two  ways.  Advancing  technology  and  methodology  provide  increased  capabilities 
that  can  be  applt  -  to  intelligence.  Mission  oriented  RDT&E  efforts  reduce 
recognized  deficiencies  that  hinder  existing  and  evolving  operations.  Critical 
to  both  paths  of  improvement  are  effective  communications  between  the  Naval 
Intelligence  Community  and  the  R&D  Community. 

Within  the  Naval  establishment  there  exists  a  formal  mechanism  for  the 
Chief  of  Naval  Operations  (CNO)  to  provide  guidance  to  the  techni  \l  community 
(e.g..  Naval  Material  Support  Establishment  --  Kl.ISE)  in  planning  the  Navy 
research,  development,  test,  and  evaluation  program.  1  Long  range  study  docu¬ 
ments  describe  the  future  roles  and  missions  of  the  Navy  and  provide  broad 
guidance  for  Navy  R&  D  programs.  Additionally,  the  Chief  of  Naval  Operations 
is  responsible  for  the  preparation  of  General  Operational  Requirements  (GOR) 
which  focus  on  the  Navy's  most  pressing  needs  within  each  functional  warfare 
and  support  area.  Figure  1  is  reproduced  from  OPNAV  INST  3900.  8C  and  pro¬ 
vides  an  overview  of  the  formalized  exchange  between  the  user  (CNO)  and  the 
producer  (NMSE  or  other  cognizant  developing  activity)  of  research  and  develop¬ 
ment.  This  dialogue  normally  exists  in  the  Navy  Rfc  D  planning  and  procurement 
cycle  for  major  systems  (e.g.,  those  that  require  RDTStE  financing  in  excess 
of  25  million  dollars  or  have  an  estimated  production  investment  in  excess  of 
1  00  million  dollars). 

Implicit  within  the  formal  communication  channels  is  the  requirement  tor 
the  managers  of  the  Navy's  basic  research  programs  (e.g.  ,  the  Office  of  Nava! 
Research  --  ONR)  to  be  cognizant  of  the  future  needs  within  the  Navy  and  to  plan, 
encourage,  and  support  research  efforts  which  may  advance  fundamental  knowl¬ 
edge  pertinent  to  t  ie  Navy's  projected  operations.  Similarly,  there  is  the 
implicit  requirement  for  the  technical  community  to  be  knowlcdgable  of  rest-are:-, 
results  stemming  from  scientific  endeavors  “hat  are  relevant  to  the  formulation, 
planning,  and  execution  cf  mission  oriented  RDT&tE  programs. 

1  Navy  RDT&E  planning  procedure*  are  described  in  OPNAV  INST  3*»0Q.  80 
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There  are  several  observations  that  have  led  to  the  conclusion  that  the 
establishment  of  a  Naval  Intelligence  Research  Advisory  Group  can  enhance 
the  effectiveness  and  efficiency  of  this  formal  linkage  between  processing  prob¬ 
lems  of  Naval  intelligence  and  the  potential  for  solutions  within  R&D. 

1.  There  is  a  need  for  closer  participation  by  ONR  in  this  communica¬ 
tion  chain.  Major  improvements  in  Naval  intelligence  processing  will  require 
further  advances  in  intelligence  analysis  and  synthesis  methods.  ONR's  Con¬ 
tract  Research  Program  provides  the  Navy  with  a  significant  link  to  the  Nation's 
scientific  community,  a  fundamental  source  for  the  development  of  processing 
methods. 

2.  There  is  a  need  for  a  mechanism  to  expedite  computer  software  improve¬ 
ments  in  intelligence  processing,  outside  the  normal  cycle  provided  by  the 
RDT8.E  program.  For  example,  the  development  of  algorithms  for  intelligence 
processing  need  not  be  tied  to  large,  expensive  system  effoi  3,  but  could  pro¬ 
ceed  within  the  domain  of  6.  1  (Research)  and  6.  2  (Exploratory  Development) 
categories. 

In  essence,  a  major  role  of  NIRAG  is  envisioned  as  expediting  communica¬ 
tions  among  pertinent  scientific  capabilities,  problem  oriented  exploratory  de¬ 
velopment  efforts,  and  the  processing  support  activities  within  Naval  intelligence. 
The  following  sections  describe  the  mission  and  functions,  organization,  and  en¬ 
visioned  mode  of  operation  for  NIRAG. 

A.  MISSION  AND  FUNCTIONS 

The  hasic  mission  of  NIRAG  would  be  to  serve  in  an  advisory  and  coordinat¬ 
ing  capacity  for  exchanging  information  relating  to  intelligence  needs  and  re¬ 
search  capabilities.  Ln  short,  the  mission  of  NIRAG  would  be  to  'Tielp  close  the 
communication  gap”  between  the  intelligence  and  the  research  communities. 
Specifically,  NIRAG  would  perform  the  following  functions: 

1,  Identify  critical  current  and  anticipated  Naval  operational  intelli¬ 
gence  problems. 

2.  Identify  research  currently  underway  (or  planned)  that  may  relate 
to  current  and  anticipated  intelligence  needs. 


i.  Identify  existing  research  facilities  or  capabilities  that  could 
be  marshalled  against  a  critical  intelligence  research  require¬ 
ment. 

4.  Report  on  progress  being  made  on  intelligence  research  problems 
identified  previously. 

5.  Establish  priorities  of  problems  to  be  solved  and  coordinate  the 
use  of  facilities  which  could  be  made  available  for  attacking  the 
problem. 

6.  Advise  where  and  how  basic  research  efforts  could  assist  in  (or 
will  be  required  for)  solving  exploratory  development  problems. 

7.  Expedite  the  demonstration  and  evaluation  of  promising  approaches 
and  techniques  to  the  Naval  Intelligence  Community. 

8.  Resolve  problems  of  funding  and  allocation  of  resources. 

Figure  2  summarizes  the  role  of  NIRAG  in  the  flow  of  communications  and 
introduces  the  basic  transformation  functions  of  NIRF.  Under  the  auspices  of 
NIRAG,  the  Naval  Intelligence  Research  Facility  transforms  pertinent  R&D  re¬ 
sults  into  processing  capabilities  that  can  be  demonstrated  to  Naval  Intelligence. 
NIRF,  interacting  with  system  development  support  personnel  within  NRTSC, 
NIPSSA,  etc.,  transforms  processing  problem  areas  into  research  objectives 
which  flow  back  to  NIRAG  for  further  action. 

B.  ORGANIZATION 

The  Naval  Intelligence  Research  Advisory  Group  (NIRAG)  would  be  composed 
on  one  or  more  spokesmen  from  the  following  organizations:  OP-97,  OP-92, 

ONR,  NIC,  NMC,  and  NRL.  A  representative  from  NIRF,  the  Naval  intelligence 
Research  Facility,  would  also  be  a  member  of  NIRAG,  although  he  would  probably 
also  wear  an  NRL  "hat"  as  well.  One  NIRF  representative  would  serve  as 
secretary  for  NIRAG.  For  coordination  and  administration  purposes,  the  group 
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should  be  chaired  by  a  representative  from  OP-07D.  1  The  proposed  organiza¬ 
tional  structure  is  in  Figure  3.  The  actual  number  of  representatives  from  each 
organization  would  probably  vary  as  needs  changed. 


(AS  NEEDED) 

FIG.  3  PROPOSED  ORGANIZATION  MEMBERSHIP  WITHIN  NIRAG 

AP9261 


1  OP-07D  currently  acts  as  the  principal  advisor,  coordinator,  control  and 
liaison  point  for  the  DCNO  (Development)  in  matters  pertaining  to  intelligence. 
Staff  assistance  is  provided  by  OP-07T.  However,  unlike  OP-07D’s  current 
mode  of  operation,  the  proposed  NIRAG  concept  would  (a)  have  membership 
from  various  Naval  intelligence  and  R&D  groups;  (b)  concern  itself  solely  with 
Naval  intelligence  processing  problems  (large  and  small);  and  (c)  orient  itself 
to  the  transition  from  basic  research  to  development.  Chairmanship  of  NIRAG 
would  reside  in  OP-07D.  Thus,  NIRAG  as  proposed,  would  enhance  OP-07D's 
role  (specifically  in  intelligence  processing)  and  improve  the  communications 
between  Naval  intelligence,  research  and  development  activities. 
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This  proposed  structure  of  NIRAG  brings  together  the  basic  responsible 
elements  renuired  in  support  of  Naval  intelligence  research  and  development, 
e.  g.  , 


Element 
OP-92,  NIC 


ONR,  NRL,  CNM 


OP-07 


OP-07D 


Responsibilities 

Sponsors  requirements  for  research, 
development,  test  and  evaluation  of 
new  and  improved  equipment  and  tech¬ 
niques  --  collaborates  on  actions  to 
fill  these  requirements. 

Identifies  and  supports  relevant  lines 
of  research  and  development  pertinent 
to  the  Navy's  needs. 

Assists  the  Assistant  Secretary  of  the 
Navy  (R&D)  with  respect  to  coordination, 
integration,  and  direction  of  the  Navy 
Research,  Development,  Test  and 
Evaluation. 

Acts  as  the  principal  advisor,  coordinator, 
control  and  liaison  point  for  the  DCNO 
(Development)  on  matters  pertaining  to 
intelligence. 


Within  NIRAG,  OP-92  and  NIC  are  responsible  for  defining  problem  areas;  ONR, 
NRL,  and  CNM  are  responsible  for  identifying  relevant  lines  of  research  and 
development;  CNM  is  responsible  for  determining  which  Naval  laboratories  can 
augment  NIRF's  activities  with  respect  to  critical  problems;  and  ONR  and  CNM 
are  responsible  for  the  financial  support  of  NIRF  and  all  related  R&D  efforts. 
The  chairman  (OP-07D)  of  NIRAG  is  responsible  for  coordination  and,  through 
the  assistance  of  the  Technical  Analysis  and  Advisory  Group  (OP-07T),  aids  in 
the  promulgation  of  necessary  GOR's,  etc. 
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C.  MODE  OF  OPERATION 


A  suggested  mode  of  operation  would  include  a  minimum  of  four  meetings 
a  year.  The  meetings  would  be  structured  by  an  agenda  which  would  include,  at 
a  minimum,  critical  problems  to  be  attacked,  progress  made  in  addressing 
problems  identified  in  previous  sessions,  current  research  underway  or  planned 
that  would  be  pertinent  to  the  Naval  intelligence  community. 1 

These  items  constitute  the  basic  agenda  of  any  NIRAG  meeting.  Ad  hoc 
participants  could  also  be  summoned  to  report  on  specific  aspects  or  develop¬ 
ments  under  their  cognizance  which  relate  to  the  issues  under  discussion. 

If  both  NIRAG  and  NIRF  are  implemented,  NIRAG  would,  in  addition  to  the 
above  functions,  discuss  problems  that  have  arisen  or  can  be  expected  to  arise 
in  the  pursuance  of  NIRF's  activity.  At  each  meeting,  NIRAG  should  also  under¬ 
take  to  evaluate  NIRF's  progress  to  date,  as  reported  by  the  NIRF  spokesman, 
and  recommend  appropriate  action  to  be  taken  in  the  future.  As  a  matter  of 
course,  all  NIRF's  activities  should  he  evaluated  on  at  least  a  quarterly  basis. 

It  is  suggested,  as  one  means  for  better  acquainting  NIRAG  members  with 
the  capabilities  and  facilities  of  the  various  research  and  intelligence  organiza¬ 
tions,  that  the  formal  meetings  of  the  group  be  held  on  a  rotating  basis  at  the 
facilities  of  the  different  members  constituting  the  group. 

All  formal  meetings  of  the  group  would  be  supplemented  by  special  ad  hoc 
meetings  as  the  need  arose.  Thus,  should  a  critical  need  be  identified  by  the 
NIC  member  of  NIRAG,  a  special  meeting  could  be  called  specifically  lor  this 
puroose. 


*  It  should  be  noted  that  Rfc D  activities  of  DIA,  CIA,  and  N5A  are  important 
sources  for  advancing  Naval  intelligence  processing;  thus,  NIRAG  should 
interface  with  these  activities  in  fulfilling  its  communications  and  coordinating 
responsibilities . 
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III.  NAVAL  INTELLIGENCE  RESEARCH  FACILITY 


Discussion  of  the  Naval  Intelligence  Research  Facility  (NIRF)  within  this 
chapter  is  separated  into  two  distinct  sections.  The  first  section  presents  the 
underlying  rationale  of  the  NIRF  concept.  The  second  section  presents  the 
recommended  form  for  NIRF;  its  mission  and  functions,  organizational  fit  within 
the  Navy,  mode  of  operation,  and  resource  requirements. 

A.  RATIONALE 

Information  science,  although  a  newly  emerging  field,  is  most  pertinent  to 
the  improvement  of  the  art  and  science  of  intelligence  processing.  1  The  unique 
problem^  of  intelligence,  however,  limit  the  direct  transfer  of  innovations  being 
developed  within  this  rapidly  expanding  field.  Moreover,  the  accelerating  pace 
of  scientific  discovery  is  creating  a  gap  between  the  practicing  engineer  and  the 
researcher.2  There  exists  a  need  to  fill  this  gap  with  dedicated  professionals 
who  force  the  pace  of  technological  change  by  intelligently  sifting  the  vast  flow 
of  new  concepts  and  techniques,  testing  their  applicability  within  an  area  of 
specialization,  and  expediting  the  translation  and  transfer  of  useful  information 
between  the  research  community  and  the  world  of  practice.  1 

The  Naval  Intelligence  Research  Advisory  Group,  as  outlined  in  Chapter  II, 
will  play  a  vital  role  in  bridging  the  gap  between  the  Nation's  R&D  capabilities 
and  the  processing  problems  of  Naval  Intelligence.  As  a  coordinating  and  com¬ 
munications  node  in  the  Naval  Intelligence  R&D  network,  NIRAG  will  undoubtedly 
expedite  the  flow  of  useful  information  among  developers  and  users  of  processing 
methods  and  technologies.  There  are,  however,  two  fundamental  reasons  why  the 


1  Several  years  ago,  the  President's  Foreign  Intelligence  Advisory  Board  (PKIABI 
recognized  the  problem  of  an  imbalance  between  intelligence  collection  and 
processing  capabilities  and  concluded  that  "...  an  appropriate  combination  of 
improved  machine  and  human  techniques  for  the  processing  of  intelligence  was 
called  for.  Specifically,  the  PFIAB  turned  to  information  science.  .  .  ".  See 
Appendix  B  of  this  report  for  further  extracts  from  the  paper  "An  Information 
Science  Center  for  the  Intelligence  Community.  " 

:  Ford  Park,  "Tomorrow's  Engineer,"  Sc.ence  and  Technology,  December  H67. 

’  Robert  R.  Maekie,  et  al.,  Translation  and  Application  of  Psychological  Re¬ 
search,  January  196".  ~  ‘  . 
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NIRAG  concept  alone  is  insufficient  to  fully  expedite  the  development  and  applica¬ 
tion  of  processing  innovations  in  Naval  Intelligence.  These  reasons,  in  brief, 
are 


1.  Security  requirements  prohibit  direct  communications  of  intelligence 
processing  problems  to  the  Nation's  scientific  and  technical  community.  There 
exists  a  need  to  transform  these  problem  areas  into  unclassified  (or  less  sensi¬ 
tive)  research  objectives  and,  unfortunately,  this  transformation  function  is 
extremeLy  difficult.  A  long  history  of  unsuccessful  systems  has  shown  that  it 
cannot  be  accomplished  by  casual  observation  of  the  processing  efforts  or 
through  periodic  discussions  with  intelligence  personnel. 

2.  An  awareness  of  innovations  is  only  the  first  step  in  the  process  lead¬ 
ing  to  the  application  and  adoption  of  novel  methods  and  techniques.  Communi¬ 
cation  lines  must  be  augmented  with  the  means  for  potential  users  to  try,  test, 
and  evaluate  R&  D  results.  Moreover,  feedback  from  these  test  efforts  are 
vital  to  furthering  system  development. 

Within  the  context  of  this  study,  one  can  identify  technical  personnel  within 
organizations  such  as  NIPSSA,  NRTSC,  STIC,  etc.,  as  ’’'practicing  engineers,  " 
dedicated  to  the  support  of  various  Naval  intelligence  processing  functions. 

There  exists  a  need  to  support  these  engineers  with  a  research  and  experimen¬ 
tation  team  that  would  be  conversant  in  the  field  of  information  science  and 
whose  talents  are  focused  towards  the  processing  problems  of  naval  intelligence. 
The  envisioned  Naval  Intelligence  Research  Facility  is  a  necessary  augmenta¬ 
tion  of  the  NIRAG  concept  and  provides  the  environment  and  resources  necessary 
to  this  transformation  and  transfer  function.  The  following  discussion  examines 
the  two  reasons  given  above  as  rationale  for  the  Navy's  implementation  of 
MRF. 

1  ‘  Need  for  Better  Problem  Definitions 

The  intelligence  analyst  is  the  hub  of  tie  processing  effort.  Mis  ex¬ 
perience  and  subject  knowledge  are  vital  to  the  ;ntcllectua‘  processes  required 
in  data  interpretation,  evaluation,  analysis,  and  synthe.-es,  Like  all  involved 
professionals,  he  has  iittle  time  to  diagnose  his  problems  and.  in  fact,  probably 
could  not  if  the  time  were  made  available. 
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The  intellectual  activities  of  the  intelligence  analyst  have  a  reasonable 
counterpart  in  the  creative  activities  of  scientists  and  technologists.  ''Re- 
si  archers  in  the  field  of  information  needs  and  uses  gave  up  the  approach  of 
asking  scientists  and  technologists  for  their  opinions  at  least  ten  years  ago, 
after  it  had  been  shown  to  produce  poor  and  often  entirely  misleading  results. 

Because  the  analysts'  activities  are  often  intellectual,  direct  observa¬ 
tion  of  his  efforts  reveal  little  about  how  these  processes  can  be  aided  or 
improved.  Thus,  one  cannot  expect  to  gain  extensive  valuable  insights  into 
the  design  of  new  and  better  intelligence  processing  system.*  by  asking  the 
analyst  what  he  needs  or  by  observing  him  in  operation.2 

In  general,  there  are  three  courses  of  action  that  can  provide  better 
problem  definition  to  orient  intelligence  processing  R&  D.  These  are 

a.  Implement  an  educational  program  to  cross-train  intelligence 
analysts  in  the  tools  of  the  information  sciences.  This  approach  has  been 
recently  adopted,  and  the  Information  Science  Center  at  the  Defense  Intelli¬ 
gence  School  will  begin  its  first  program  of  instruction  in  early  1970. 

b.  Implement  a  program  to  involve  qualified  information  scientists 
and  engineers  with  real  intelligence  processing  problems.  Such  a  program 
could  provide  selected  individuals  with  the  opportunity  to  gain  background  in¬ 
formation  at  the  intelligence  training  centers  and  on-the-job  participation  in 
intelligence  processing  activities. 

c.  Implement  an  experimentation  program  involving  participating 
analysts  where  sufficient  control  car  be  exercised  to  insure  that  changes  in 
performance  can  be  traced  back  to  variations  in  the  variables  of  interest  -- 
e.  g.  ,  innovations  in  processing  methods  . 


1  Annual  Review  of  Information  Science  and  Technology.  Volume  4.  1^69  Fin  - 
cyclopedia  BriUnnica,  Inc  ,  Chicago,  Illinois  Tp.  21 ). 

2  It  should  be  noted,  however,  that  some  ''mechanical”  aspect*  of  processing 
(c.g.,  file  maintenance,  report  writing  and  editing,  etc.)  may  be  examined 
through  typical  time-motion  analysis  of  data  flowing  through  a  processing  fact! 


The  first  two  courses  of  action  operate  under  the  premise  that  personnel,  who 
know  both  the  problems  and  the  range  of  potential  capabilities,  cars  make  better 
judgments  about  appropriate  R&D  direction  than  those  who  know  (at  most)  one 
side  of  the  coin.  The  third  course  of  action  considers  that  even  enlightened 
opinion  is  fallible  and  that  significant  improvement  can  only  occur  after  there 
exists  an  objective  means  for  measuring  differences  among  alternatives. 

Experience  in  other  fields  is  beginning  to  indicate  that  all  three  courses 
of  action  should  be  followed  simultaneously.  M.I.  T.  ’s  project  INTREX  (bifor- 
mation  Transfer  Experiments)  is  one  example.  In  this  program,  the  problems 
of  the  library  and  information  transfer  are  being  attacked  with  the  ever  improving 
capabilities  of  data  processing,  storage,  retrieval,  communications,  and  dis¬ 
play  technologies.  Librarians  arc  beginning  to  learn  about  computers,  and 
computer  entrepreneurs  are  beginning  to  appreciate  the  problems  associated 
with  the  care  and  feeding  of  large  library  complexes.  1 

2.  Need  for  Expediting  the  Adoption  of  Useful  Processing  Innovations 

Improvement  in  intelligence  processing  will  be  accomplished  by  in¬ 
creasing  both  the  mechanical  and  creative  aspects  of  information  handling  within 
this  community.  The  continuing  development  of  computers,  microform  and 
imaging  systems,  communication  networks,  etc.  ,  will  undoubtedly  remain  major 
technologies  for  managing  and  exploiting  intelligence  information.  These  same 
technologies  are,  of  course,  dominant  in  all  fields  where  information  is  a 
significant  resource  to  be  used  ami  reused  in  support  of  man's  decision  pro¬ 
cesses.  Because  the  need  is  so  wide  spread,  there  is  little  doubt  that  by  the 
year  200^,  information  processing  technology  will  have  etched  its  mark  on 
history  like  the  industrial  revolution  and  the  nuclear  era.  2 


1  An  important  point  in  this  interaction  is  that  problem  discussions  and  research 
results  flow  through  both  communities  (i.e.,  the  library  and  computer  fields), 
stimulating  further  activities  beyond  the  level  of  support  provided  INTREX. 

rhe  year  2000,  A  Framework  for  Speculation  on  the  Next  Thirty-Three  Years, 
Kahn*  flT  and  Weiner,  A.  !.,  The  MacMillan  Company,  New  VorT 

(p.  H7). 
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As  the  United  States  advanced  technology  and  active  markets  encourage 
data  handling  innovations,  a  spectrum  of  processing  concepts  continues  to 
emerge  which  may  be  applicable  to  Naval  Intelligence.  One  sizeable  probiem 
in  this  environment  is  the  difficulty  of  selecting  and  integrating  appropriate 
innovations  into  evolving  intelligence  systems.  1  NIRAG  will  increase  the  Naval 
Intelligence  Community's  awareness  of  important  processing  advances  by 
improving  communications  among  the  researchers,  system  developers,  and 
system  users.  There  are,  however,  three  other  places  where  improvement 

could  expedite  the  application  of  useful  processing  innovations. 

» 

Once  an  individual  is  aware  of  a  novel  concept,  there  are  usually  three 
additional  stages  that  precede  his  decision  to  adopt  the  innovation.  2  These  arc 
the  interest,  trial,  and  evaluation  stages  of  the  adoption  process.  This  process 
car  be  accelerated  by  augmenting  the  activities  within  each  stage  and  by  reduc¬ 
ing  the  lag  time  between  stages. 3  In  this  respect,  meaningful  demonstrations 
are  ar<  order  of  magnitude  more  useful  than  technical  reports  for  arousing  user 
interest  in  a  technique  or  technology.  Moreover,  once  interest  has  been  stimu¬ 
lated,  convenient  user  participation  is  important  throughout  the  trial  and  evalua¬ 
tion  stages.  It  is  envisioned  that  NIRF,  the  proposed  vehicle  for  a  continuing 
experimentation  and  exploratory  development  program,  could  provide  the  neces¬ 
sary  functions  to  (l)  transform  potentially  useful  RSt  D  results  into  demonstrat- 
able  techniques  against  (real  or  realistic)  intelligence  problems,  (2)  assist  in 
applying  processing  innovations  and  aiding  in  their  evaluation,  and  (3)  guiue 
farther  research  and  system  development  efforts  through  knowledge  gained  in 
these  RDT&E  activities. 


1  In  general,  an  "appropriate"  innovation  is  one  which  provides  a  desired  capa¬ 
bility  at  an  acceptable  cost. 

2  See,  for  example.  Diffusion  ofjnnovatjons,  Everett  M.  Rogers,  1967,  New  York 
The  F ree  Press. 

3  Other  important  factors  influencing  the  adoption  process  include:  the  r.aiurc 
of  the  exposure  of  the  innovation,  role  of  opinion  leaders  (individuals  who  in¬ 
fluence  the  diffusion  of  new  ideas--e.g.,  management),  activities  of  change 
agents  (professionals  who  influence  the  adoption  decis>on--e. g. ,  RitD  leaders, 
vendors,  etc.  },  and  the  extent  of  personal  communications  among  involved 
individuals. 


-21  - 


B.  BASIC  CONCEPT 


The  essential  concept  of  NIRF  is  to  provide  a  core  capability  necessary  in 
transforming  (1)  vague  problem  areas  into  specific  research  objectives  and 
(2)  general  research  results  into  demonstratable  capabilities.  This  conce  Pl 
encompasses  a  need  to  perform  (1;  experiments  to  determine  what  influences 
s;  stem  improvement  and  (2)  exploratory  development  efforts  to  integrate  and 
test  new  concepts  against  problems  of  intelligence.  To  be  effective,  NIRF 
personnel  mu3t  have  sensitive  awareness  of  existing  and  planned  Naval  Intelli¬ 
gence  systems  and  must  be  able  to  communicate  with  both  the  scientists  and 
engineers  within  the  R&  D  community  and  the  analysts,  interpreters,  operators, 
etc.  ,  who  have  the  task  of  producing  intelligence  from  the  collected  data. 

1.  Mission  and  Functions 

The  basic  mission  of  NIRF  would  be  to  provide  the  Navy  with  the  means 
for  advancing,  testing,  and  evaluating  data  processing  innovations  relevant  to 
improving  Naval  Intelligence  capabilities.  To  carry  out  this  mission,  the  NJRF 
would  perform  the  following  functions. 

a.  Develop  and  maintain  a  continuous  in-house  exploratory  develop¬ 
ment  program  to  test,  evaluate  and  demonstrate  emerging  methods  and  tech¬ 
nologies  in  the  information  and  computer  sciences  for  Naval  Intelligence 
applications . 

Promising  approaches  and  techniques  should  be  tested  and  evaluated 
on  genuine  data  and,  where  tests  show  positive  results,  NIRF  personnel  would 
demonstrate  technical  feasibility  to  selected  members  of  the  Naval  Intelligence 
Community.  1 


1  NIRF  should  maintain  a  library  of  tapes,  source  reports,  etc.,  (representing 
the  various  input  data  being  processed  by  Naval  Intelligence  personnel)  for 
analysis  and  testing  purposes. 


b.  Assist  NIRAG  in  supporting  DCNO  (Development)  and  ACNO  (intelli¬ 
gence  by  identifying  and  assessing -important  trends  in  science  and  technology 
pertinent  to  intelligence  processing  and  production. 

In  performing  this  function,  the  NIRF  staff  should  evaluate  cur¬ 
rent  research  underway  for  possible  application  to  current  or  anticipated  prob¬ 
lems  of  intelligence  processing.  The  NIRF  staff  would  also  identify  areas  for 
which  additional  developmental  or  basic  research  is  required.  This  informa¬ 
tion  would  be  of  particular  interest  to  ONR  and  CNM  since  it  would  provide 
guidance  for  committing  funds  and  manpower  on  future  efforts. 

c.  Support  NIRAG  in  maintaining  communications  between  Naval 
Intelligence  offices  and  the  scientific  community  on  problems  and  develop¬ 
ments  of  mutual  interest. 

Because  intelligence  R&D  studies  are  often  excluded  from  normal 
communication  channels,  NIRF  can  provide  a  major  service  to  Naval  Intelli¬ 
gence  by  filtering  and  channeling  information  between  the  two  communities.  In 
this  function,  NIRF  can  support  NIRAG  by  maintaining  a  file  of  classified 
studies,  R&D  reports,  etc.  ,  that  can  be  used  in  support  of  qualified  research 
efforts.  Additionally,  NIRF  should  participate  in  existing  avenues  for  exchang¬ 
ing  information  (e.g.,  attending  conferences  s  ich  as  MORS,  visiting  research 
sites  such  as  the  Army's  Behavior  and  Systems  Science  Research  Laboratory, 
maintaining  contact  with  groups  examining  similar  problems  such  as  the  Infor¬ 
mation  Science  Center  at  DIS  and  the  planned  Experimentation  Facility  of  DIA). 

d.  Provide  support  to  specific  R&D  contract  efforts  sponsored  by  ONR 
and  CNM  as  directed  by  NIRAG. 

The  facilities,  professional  staff,  and  data  bases  available  at  NIRF 
can  significantly  aid  R&D  efforts  by  expediting  the  contractor's  acquiring  prob¬ 
lem  awareness,  background  of  previous  R&D  thrusts,  representative  data,  etc.' 


1  Conversely,  it  is  envisioned  that  NIRF  may  seek  contractor  assistance  with 
in-house  projects  which  may  necessarily  exceed  the  scope  of  available  resources. 
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2.  Organizational  Fit  Within  the  Navy 


In  addition  to  recommending  the  establishment  of  a  Naval  Intelligence 
Research  Facility  (NIRF),  it  is  recommended  that  NIRF  be  lr  -ated  within  the 
Naval  Research  Laboratory.  1 2  The  description  of  NRL  states  that  "In  its  inves¬ 
tigations  of  broad  scientific  areas,  in  considering  its  findings  for  potential  mili¬ 
tary  applications,  and  in  furnishing  to  the  Naval  Systems  Commands  and 
Secretariat  expert  consultative  services  related  to  science  and  military  systems, 
NRL  functions  as  the  corporate  laboratory  of  the  Navy.  1,2  This  description 
further  states  that,  "The  mission  of  the  Naval  Research  Laboratory  is  to  con¬ 
duct  scientific  research  and  development  in  the  physical  sciences  and  related 
fields  directed  toward  new  and  improved  materials,  equipment,  techniques, 
and  systems  for  the  Navy.  "3 

The  combination  of  the  preceding  description  of  NRL  and  the  findings 
presented  in  this  report  identifies  NRL  as  a  most  appropriate  parent  organiza¬ 
tion  for  NIRF.  Specifically,  the  Information  Systems  Branch  of  NRL  appears  to 
he  a  logical  setting  for  NIRF.  This  branch  is  currently  charged  with  informa¬ 
tion  systems  research  in  areas  of  surveillance  and  intelligence,  computer 
sciences,  information  system  development,  to  name  a  few.  4  Therefore,  it  now 
performs  (at  least  partially)  the  role  envisioned  for  NIRF.  Although  this  branch 
is  not  exclusively  oriented  to  intelligence-related  research,  the  Information 
Systems  Branch  does  have  most  of  the  essential  "ingredients"  for  performing 
the  NIRF  mission.  Some  of  these  "ingredients"  include:  (a)  a  technical  staff, 

(b)  physical  facilities,  (c)  computer  (forthcoming),  (d)  security  clearances, 

(e)  access  to  a  wide  range  of  expertise  pertinent  to  naval  intelligence  processing 
problems,  and  (f)  a  location  in  close  proximity  to  major  staff  elements  and  field 
activities  within  naval  intelligence. 


1  This  recommendation  is  based,  in  part,  on  the  findings  presented  in  Section  I-B. 

2  Extracted  from  the  document  titled  Naval  Research  Laboratory,  dated  15  April 

1969.  - 

3 IBID- 

4  It  should  be  noted  that  the  Information  Systems  Branch  is  currently  supporting 
NAVELEX  in  formulating  the  concept  for  the  OASIS  program. 
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Within  the  area  of  intelligence  processing  (NIRF's  prime  areas  of  con¬ 
sideration/,  extensive  coordination  will  be  required  between  the  NIRF  staff  and 
other  processing  groups,  e.g.,  NRTSC  (image  processing),  STIC  and  the  EW 
Division  of  NRL  (signal  processing),  etc.  Groups  such  as  these  would  provide 
valuable  assistance,  within  their  processing  specialties,  to  NIRF's  activities. 
NIRF  then,  would  not  attempt  to  duplicate  the  efforts  of  groups  such  as  these, 
but  instead  would  augment  this  existing  expertise  in  its  own  efforts.  Figure  4 
illustrates  the  recommended  organizational  setting  of  NIRF  within  the  Navy 
structure  and  the  interaction  between  NIRF  and  other  groups. 

3.  Mode  of  Operation 

Two  types  of  intelligence-related  R&D  should  take  place  under  the 
NIRF  configuration  as  presently  envisioned. 

a.  Problem- Oriented  R&D  --  Priorities  for  this  type  of  activity 
would  be  assigned  by  NIRAG.  It  is  anticipated  that  most  of  NIRF's  effort  and 
monies  would  be  utilized  in  this  orientation. 

b.  Capability/Technology-Oriented  R&D  --  In  this  type  of  activity, 
the  NIRF  staff  would  have  the  freedom  to  pursue  items  of  interest  which,  in 
general,  may  hold  promise  for  intelligence  processing.  This  type  of  activity, 
although  goal-oriented  in  the  sense  that  it  is  a  means  of  relating  current  tech¬ 
nology  to  intelligence  processing,  is  essentially  "undirected.  "  It  permits  an 
element  of  flexibility  in  NIRF's  operations  in  that  promising,  relevant  research 
can  be  examined  and  tested  as  part  of  the  continuous  R&D  program  without 
recommendations  from  NIRAG. 

The  following  steps  illustrate  NIRF's  involvement  in  problem-oriented 
activity  (see  also  Figure  5): 

a.  R&D  program  priorities  are  assigned  by  NIRAG.  1  These  research 
problems  may  be  generated  by  OP-92,  NIRF  staff  members,  NIC  field  activities, 
etc.  Figure  5  illustrates  the  basic  steps  against  an  "approved"  example  problem 
area  formulated  by  NIPSSA. 


1  The  program  for  NIRF  should  be  outlined  annually  to  facilitate  planning.  How¬ 
ever,  in  order  to  review  and  update  NIRF's  efforts,  quarterly  sessions  should 
be  held,  with  additional  sessions  as  required. 
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b.  NIRF  identifies  scope  of  problem;  nature  and  source  of  program 
team;  facilities,  data  bases,  equipments  beyond  those  available  in  NIRF  an<! 
presents  plans  to  N1RAG  for  coordination. 

c.  A  program  team  is  established  and  R&D  effort  begun.  The 
sequence  of  events  within  this  step  would  be  dictated  by  the  nature  of  the 
problem. 


In  those  cases  where  a  demonstratable  "solution"  is  not  require:!  in 
NIRF's  efforts  (e.g.  ,  a  study),  the  mode  of  operation  would  be  simply  to  con¬ 
duct  the  study  and  publish  findings.  Depending  upon  the  nature  of  the  research, 
dissemination  may  be  limited  only  to  that  organization  in  which  the  specific 
problem  arcse.  On  the  other  hand,  findings  that  might  have  a  more  universal 
application  could  be  disseminated  throughout  the  intelligence  (and  research) 
community  by  means  of  special  reports  or  a  periodic  newsletter. 

In  the  event  that  a  "solution"  to  a  problem  required  the  development  ut 
a  particular  technique  or  a  procedure,  additional  steps  in  the  cycle  would  lie 
necessary.  These  steps  would  include  evaluating  the  procedure  against  a 
variety  of  problems  to  which  it  would  be  addressed,  demonstrating  the  pro- 
cedure  to  the  intended  uses  and  other  potential  users  in  the  intelligence  com¬ 
munity,  and  training  new  users  how  to  apply  the  technique  to  their  own  prob¬ 
lems.  The  demonstration  phase  is  an  important  step  since  NIRF's  efforts 
(in  the  problem-oriented  mode)  are  geared  toward  practical  (not  theoretical) 
solutions. 

The  capability/technology-oriented  mode  of  operation  would  involve  on¬ 
going  development,  literature  reviews,  site  visits,  etc.  Collectively,  this 
mode  would  comprise  those  functions  described  in  Section  III-B.  1.  The  value 
\  of  these  "undirected " activities  is  that  they  provide  a  means  for  making  avail¬ 

able  to  the  program  team  latest  research  findings,  maintain  the  staff's  aware¬ 
ness  and  familiarization  with  the  current  state-of-the-art,  and  hence,  incr>tn 
their  capabilities  to  address  quickly  now  problems  as  they  arise. 

•1.  Resource  Requirements 

The  general  resources  necessary  to  the  NIRF  concept  can  be  readily 
stated.  That  is,  successful  translation  and  transfer  of  useful  processing  innova¬ 
tions  occur  only  when  there  is  a  proper  conjunction  of 
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a.  recognized  need, 

b.  competent  personnel  with  relevant  scientific  or 
technological  ideas, 

c.  financial  support,  and 

d.  user  involvement. 

Given  that  NIRF  may  exist  within  the  Naval  Research  Laboratory  and 
would  operate  under  the  direction  of  the  proposed  Naval  Intelligence  Research 
Advisory  Group,  the  following  are  assumed: 

a.  recognized  need  will  stem  from  problem  priorities  formu¬ 
lated  by  OP92  and  through  internally  generated  research 
questions  (suggested  by  R&D  experimentation  approved 

by  NIRAG). 

b.  competent  personnel  with  relevant  ideas  are  available  to 
NIRF  through  ONR's  contract  Research  Program,  CNM's 
in-house  laboratories,  NIC's  field  activities  (e.g.,  STIC, 

NRTSC,  NIPSSA)  through  coordination  provided  by  NIRAG 
and  by  direct  contract  with  R&D  organizations  and  agencies. 

c.  financial  support  beyond  that  suggested  in  the  above  coordi¬ 
nation  activities  can  be  made  available  through  ONR's  budget 
to  NRL  and  through  OP-92/NIC  sponsorship  of  exploratory 
development  programs  within  CNM. 

d.  user  involvement,  an  important  and  most  difficult  resource 
requirement,  can  be  made  available  under  appropriate 
circumstances  by  OP-92/NIC  through  NIRAG  coordination. 

This  section  examines  the  fundamental  considerations  that  influence  resource 
planning  for  NIRF  and  summarizes  base  line  resources  requirements  for 
implementing  the  NIRF  concept  as  outlined  in  this  chapter. 

a.  Fundamental  Considerations 

There  are  three  fundamental  considerations  that  influence  the  re¬ 
source  planning  for  NIRF*.  In  brief  these  arc 


(1)  Scope  of  NIRF's  activities  --  depth  of  involvement  in 
the  different  phases  of  the  RDT&E  spectrum  for  the 
various  processing  areas  (e.g.,  signal,  imaging, 
text). 

(2)  Level  of  activity  --  number  of  problems  simultaneously 
addressed  by  NIRF  and  response  requirements  placed  on 
these  efforts. 

(3)  Extent  of  other  pertinent  resources  available  to  NIRF  -- 
degree  that  existing  R&  D  results,  personnel,  equip¬ 
ment,  etc.  ,  can  be  effectively  utilized  in  NIRF's 
programs. 

Additionally,  there  are  two  overriding  criteria  that  pervade  these  considera¬ 
tions  of  NIRF's  resources,  i.c.,  ( 1 )  today' s  limited  R& D  budgets  unde rscore 
the  need  for  minimal  cost  expenditures,  and  (2)  success  of  the  concept  is 
dependent  upon  obtaining  a  sufficient  critical  mass  *o  insure  that  output  re¬ 
sults  are  visabiy  effective. 

(1)  Scope  of  Activity 

It  is  reasonable  to  suspect  that  the  rapid  pace  of  informa¬ 
tion  systems  technology  wiL  continue  to  produce  innovations  which,  while  not 
developed  specifically  for  Naval  intelligence,  will  have  important  applications 
to  the  processing  efforts  in  this  field.  1  Therefore,  fortuitous  advances  can  he 
made  in  a  planned  program  to  selectively  integrate  and  test  available  and 
emerging  techniques  and  tec’mologies . 

There  is  a  growing  belief  in  the  field  of  information  science 
that  "software"  (programming  techniques,  algorithms,  heuristics,  etc.)  signil 
cantly  lags  behind  hardware  technology,  and  that  system  improvement  will  be 


1  For  example  --  full  text  processing  (library),  diagnostic  techniques  (medi.  in 
exception  analysis  (management),  computer  graphic  techniques  (engineering  i, 
large  screen  displays  (command  and  control),  etc. 
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more  influenced  by  advances  in  processing  methods  than  by  further  strides  in 
hardware  sophistication.  1  Therefore,  it  is  recommended  that  NIRF  focus  its 
attention  on  the  software  information  engineering  aspects  of  Naval  Intelligence 
processing  systems. 

In  general,  there  are  two  facets  to  information  engineering. 

One  aspect  is  concerned  with  maintaining  and  improving  existing  systems;  the 
other  aspect  forces  the  pace  of  technological  change  by  designing,  developing, 
and  critically  analyzing  experimental  systems.  Engineering  specialists  now 
exist  within  the  field  activities  of  the  Naval  Intelligence  Command  who  under¬ 
stand  the  structure,  function,  and  day-to-day  operation  of  the  existing  pro¬ 
cessing  support  systems.2  NIRF's  activities  should  interface  with  the  needs 
of  these  engineers  to  improve  processing  operations.  Additionally,  personnel 
within  NIRF  must  be  capable  of  designing,  developing,  and  critically  analyzing 
experimental  systems  configured  with  state-of-the-art  hardware  and  emerging 
software  techniques;  they  must  be  able  to  identify  the  merits  of  various  R&D 
activities  with  respect  to  Naval  Intelligence  Processing  problems.  Thus,  NIRF's 
essential  operations  should  lie  predominately  in  the  area  of  exploratory  develop¬ 
ment  (DOD  category  6.  2)  and  the  staff's  background  must  encompass  the  funda¬ 
mental  facets  of  information  engineering  (e.g.,  mathematics,  statistics,  logic) 
with  emphasis  in  the  following  subjects: 

(a)  experimental  analysis  of  subject  matter; 

(b)  programming  languages; 

(c)  the  design  of  experiments; 


'  "Computers  arc  coming  to  represent  an  increasingly  small  part  of  an  infor¬ 
mation  system.  ...In  other  terms,  the  most  important  segment  of  the  industry 
is  software.  "  Nicolas  Jcquier,  "Computer  industry  Caps,  "  Science  and 
Technology,  September  1969,  No.  9t,  (p.  19). 

;  That  is,  NRTSC  (imaging  systems),  STIC  (signal  and  acoustic  processing*, 
and  NiPSSA  (computer  manipulation  of  textual  information). 
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(d)  language  data  processing; 

(e)  operations  research; 

(f)  human  factors  relevant  to  the  man-system  interface.  1 
(2)  Level  of  Activity 

There  are  two  major  factors  which  should  influence  the  level 
of  R&D  activity  within  NIRF.  First,  the  activity  level  should  be  directly  re¬ 
lated  to  i.he  Navy's  needs  and  desires  to  gain  improved  intelligence  systems. 
.Second,  requirements  on  NIRF's  operations  should  be  inversely  related  to  the 
availability  of  good  definitive  system  development  specifications.  The  inter¬ 
play  between  these  two  points  is  evident  in  ♦'he  present  efforts  to  further  develop 
the  Navy's  ocean  surveillance  information  system.  The  existing  need  for 
improved  all-source  data  processing  and  dissemination  has  created  an  intensive 
effort  to  define  an  Ocean  Surveillance  Information  System.  Hardware  and  soft¬ 
ware  specifications  for  this  system  have  been  hampered,  however,  by  the  lack 
of  definitive  data  concerning  the  analyst's  processing  needs,  command  require¬ 
ments  for  output  data,  and  an  objective  assessment  of  the  present  state-of-the 
art  in  processing  techniques  and  technologies.  Without  these  critical  inputs, 
design  personnel  are  often  tempted  to  develop  system  concepts  based  on  the 
upper  bounds  of  the  state-of-the-art  This,  of  course,  can  frequently  lead  to 
excessive  system  costs. 

Because  NIRF's  operations  will  develop  and  maintain  a  con¬ 
tinuing  assessment  of  processing  innovations  with  respect  to  their  applicability 
to  Naval  Intelligence,  NIRF  will  eventually  significantly  improve  the  system 
design  process.  For  example,  the  trade-off  factors  among  volatile  displays 
and  paper  generating  devices  in  operational  intelligence  data  processing  are 
important  in  considering  the  analyst's  interfaces  within  NOSIC.  These  factors 
would,  no  doubt,  be  well  investigated  by  now  if  NIRF  had  been  operational  over 
the  past  several  years.  Furthermore,  through  a  continuing  program  of  experi¬ 
mentation,  important  understanding  may  be  gained  concerning  the  effects  of 


1  ''Toward  an  Kducation  Base  for  the  Information  Sciences  and  Inf  ormation 
Kngincering,  "  Roberts.  Taylor,  Proceeding*  of  the  Symposium  anj>!«c»- 
tion  tor  the  Information  Science.  Spartan  Books,  Washington,  IV  C.  ,  !  ‘‘(o 


various  processing  techniques  on  system  performance,  e.g.,  does  all  collected 
data  have  to  be  processed  into  computer  storage  or  could  less  expensive  micro¬ 
form  storage  b?  effectively  utilized? 

It  is  reasonable  to  expect  that  system  development  require¬ 
ments  will  fluctuate  as  intelligence  requirements  change  in  support  of  command 
planning.  Moreover  the  availability  of  definitive  system  specifications  is  most 
likely  problem  dependent.1  Thus,  the  required  activity  imposed  on  a  NIRF-type 
operation  can  be  expected  to  vary  considerably  over  time.  This  anticipated 
activity  fluctuation  dictates  that  NIRF  be  designed  with  a  fair  amount  of  flexi¬ 
bility  to  accommodate  changes  in  both  the  types  and  amount  of  R&D  undertaken 
within  in  any  given  fiscal  period. 

(3)  Available  Resources  External  to  NIRF 

The  energy  required  to  translate  and  transfer  processing  in¬ 
novations  into  Naval  Intelligence  operations  is,  of  course,  dependent  upon  the 
degree  of  translation  required.  A  major  contention  of  this  report  is  that  the 
translation  effort  must  eventually  demonstrate  and  test  the  innovation  so  that 
its  possible  advantage  can  be  readily  perceived  by  potential  users  and  Navy 
management.  Given  this  perspective  of  the  translation  function,  there  are,  in 
general,  three  aspects  of  emerging  R&D  results  that  influence  the  transforma¬ 
tion  process.  These  are 

(a)  the  degree  that  tie  concept  addresses  recognized 
problems  of  Naval  Intelligence, 

(b)  the  extent  that  the  concept  is  compatible  with  exist¬ 
ing  systems  within  Naval  processing  centers,  and 

(c)  the  amount  of  "real  world  '  involvement  (e.g., 
analyst  participation)  required  in  the  develop¬ 
ment  and  test  efforts. 


1  That  is,  the  amount  of  directed  activity  requiied  from  NIRF  is  probably 
dependent  upon  the  type  of  system  being  considered.  For  example,  display 
requirements  for  text  presentation  are  presently  better  understood  than  those 
for  real-time,  in-flight,  image  presentation.  In  one  case,  the  available 
literature  may  suffice  in  support  of  system  speci fie 2*ions ;  in  the  other;  how¬ 
ever,  experimentation  mav  be  required  to  develop  reasonable  development 
guidelines. 


Thus,  it  is  evident,  for  example,  that  improved  communications  between  ONR's 
Contract  Research  Program  and  Naval  Intelligence  could  expedite  the  applica¬ 
tion  of  R&D  results  to  intelligence  processing  efforts.  As  research  managers 
within  ONR  identify  research  efforts  which  may  offer  new  capabilities  to  in¬ 
telligence,  NIRF  personnel  could  be  made  aware  of  the  R&D  activities.  Direct 
communications  between  the  principal  investigator  and  NIRF  engineers  could, 
in  some  instances,  suffice  in  determining  if  further  activity  were  war<  anted. 

If  continuing  investigations  were  called  f<  r,  direct  coupling  of  the  innovator  and 
the  problem  oriented  engineer  would  significantly  reduce  exploratory  develop¬ 
ment  time  and  effort.  Similar  potential  R&D  improvement  exists  between  NIRF 
and  projects  sponsored  by  CNM.  Information  handling  techniques  developed  for 
command  and  control,  for  example,  will  often  have  spin-off  impact  on  intelli¬ 
gence  processing  and  dissemination  Rfv  D  activities. 

There  are  two  new  major  activities  outside  the  Department  of 
the  Navy  which  may  have  impact  on  NIRF's  operations.  These  are 

(a)  The  Information  Science  Center,  a  community¬ 
wide  facility  located  at  the  Defense  Intelligence 
School. 

(b)  The  proposed  Experimentation  Facility  now 
being  studied  by  the  R &t  D  Subcommittee  of 
USIB's  Intelligence  Handling  Committee. 

Conceivably,  the  Information  Science  Center  may  emerge  as  a  major  focus  point 
in  the  testing  basic  analytical  techniques.  In  its  somewhat  unique  position  of 
having  intelligence  analysts  (removed  from  operational  pressure)  involved  in  in 
vestigating  techniques  of  the  information  sciences,  the  ISC  can  examine  the  natur 
of  the  analysts'  interfaces  within  processing  system.  Because  large  numbers  of 
different  kinds  of  analysts  are  expected  in  this  training  program,  the  effects  of 
different  methods  on  different  problem  types  fe.g.,  basic  intelligence,  operation 
intelligence,  etc.  )  can  be  investigated. 

The  status  of  the  Experimentation  Facility  (EF)  :s  not  settled 
a>  of  the  ciatc  of  this  report.  The  concept  essentially  parallels  that  of  the  NIRF 
except  that  the  focus  is  on  the  entire  intelligence  community  as  opposed  t<>  coti- 
c.-ntr  ding  on  any  one  facet  such  as  Naval  Intelligence.  There  are  at  least  two 
divergent  path*  that  EF  may  follow,  i.e., 
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(a)  Centralized  concept  --  one  major  program  en¬ 
compassing  a  wi  'e  range  of  R&D  activities  for 
the  several  agencies  and  services  within  the 
intelligence  community.  If  such  a  prog,  am 
effectively  included  Naval  interests  then  the 
requiremr  nts  for  NIRF  would  be  greatly  re¬ 
duced,  if  not  eliminated. 

(b)  Decentralized  concept  -  one  smaller  program, 
concentrating  on  broad  fundamental  questions 
effecting  all  groups  and  interfacing  with  the 
problem  oriented  R&D  activities  of  the  various 
agencies  and  services.  In  this  instance,  the 
requirements  for  a  NIRE-type  r  ivity  exists, 
albeit  the  scope  of  its  operations  could  be  some¬ 
what  reduced  because  of  EE’s  activities. 

In  any  event,  the  Navy,  through  its  R&D  subcommittee  membership,  should 
continue  to  monitor  the  statue  of  EF  and  fit  the  evolving  concept  against  that 
of  NIRF. 

b.  Base  Line  Resources 

Because  there  are  many  variables  which  influence  NIRF's  re¬ 
source  requiremen  rat  lie  beyond  the  scope  of  this  investigation,  this  report 
canr.ot  delineate  specific  resources  required  in  implementing  NIRF.  The 
following  discussion  will,  however,  review  briefly  the  guidelines  set  forth  ir. 
the  previous  report  and  examine  plausible  base  line  resources  required  in 
each  category  (i.  e.  ,  personnel,  security  clearances ,  information  center, 
processing  system,  general  facilities,  location,  and  operating  funds). 

( 1 )  Personnel 

People  will  be  the  most  important  resource  of  NIRF.  The 
staff  must  be  able  to  communicate  with  both  the  scientific  and  intelligence  com¬ 
munities  and  their  work  must  advance  understanding  and  operation  of  intelli¬ 
gence  processing  systems. 
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Because  NIRF's  functions  include  critical  monitoring  and 
analyzing  progress  in  the  information  sciences,  the  staff  requirements  of 
federally  supported  information  analysis  centers  were  reviewed  to  determine 
personnel  requirements  in  what  were  considered  to  be  analogous  operations.  ! 
The  following  table  illustrates  the  staffing  of  five  selected  centers. 


FULL  TIME 

PART  TIME 

PROF. 

SUPPORT 

8ATTELLE  DEFENDER  INFORMATION 

ANALYSIS  CENTER 

7 

A 

U 

2 

5 

DEFENSE  ATOMIC  SUPPORT  AGENCY 

INFORMATION  ANALYSIS  CENTER 

10 

6 

* 

* 

ERIC  CLEARINGHOUSE  ON  LIBRARY 

ANO  INFORMATION  SCIENCES 

5 

1 

3.5 

INFRARED  ANALYSIS  CENTER 

• 

* 

B 

5 

APPLIED  SCIENCE  DATA  GROUP 

* 

* 

9 

3 

•DATA  NOT  AVAILABLE 

AP9258 

In  considering  the  emerging  COSATI  data  base  of  federally 
sponsored  R&D  efforts  in  the  information  and  computer  sciences  and  the  exist¬ 
ing  avenues  for  channeling  data  pertinent  to  the  trends  in  these  fields,  2  a  full¬ 
time  staff  of  three  professionals  within  NIRF  seems  adequate  to  support  the  in¬ 
formation  transfer  function.  3 


1  Dirjctory  of  Federally  Supported  Information  Analysis  Centers,  April  1968, 
Committee  on  Scientific  and  Technical  Information  (COSATI). 

2  For  example,  published  literature  such  as  The  Annual  Review  of  Information 
Science  and  Technology,  Computing  Reviews,  Scientific  Information  Notes; 
and  annual  meetings  such  as  Congress  on  the  Information  System  Sciences, 
American  Society  Information  Science,  Association  for  Computing  Machinery, 
National  Microfilm  Association,  etc. 

3  It  should  be  noted  that  this  also  represents  a  minimum  concept  for  NIRF,  i.  e.  , 
a  small  staff  of  professional  "Honest  Brokers"  of  emerging  processing  con¬ 
cepts  within  the  RSiD  environment. 
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Additionally,  the  NIRF  conce  pts  includes  exploratory  develop¬ 
ment,  experimentation,  test,  and  evaluation  of  processing  concepts.  It  is 
anticipated  that  NIRF  would  have  a  small  resident  staff  and  would  augment  its 
personnel  with  program  team  members  drawn  from  appropriate  Naval  Field 
Activities,  in-house  Naval  laboratories,  and  outside  consultants  and  contractors. 
While  the  R&D  staff  requirement  is  strongly  influenced  by  the  facility's  activi¬ 
ties,  a  minimal  requirement  would  be  to  have  one  researcher  per  unique 
processing  area.  Thus,  for  example,  text  processing,  image  processing,  and 
signal  processing  could  require  at  least  three  full-time  software  engineers. 
Efficient  utilization  of  the  time  of  these  professionals  requires  at  least  one 
engineer's  assistant  for  three  research  engineers  and  one  clerk/typist  for  each 
group  of  ten  professionals. 

Research  engineers  must  maintain  close  contact  with  the 
literature  in  their  field.  Similarly,  subject  specialists  who  review  literature 
are  probably  more  perceptive  of  R&D  trends  if  they  maintain  "hands  on"  con¬ 
tact  with  their  field.  Thus,  the  two  functions  of  NIRF  can  probably  be  best 
performed  by  the  same  individuals.  An  estimate  of  NIRF's  minimum  basic 
personnel  requirements  would  be  as  follows: 

6  Professionals 
2  Engineer's  Assistants 
1  Clerk/Typist 
9  Full-Time  Personnel 

(2)  Security  Clearances 

.  Security  must  not  limit  the  dialogue  between  Naval  Intelligence 

and  NIRF.  Facility  and  communications  security  must  be  adequate  to  permit 
realistic  experimentation  and  demonstration. 

A  survey  of  61  intelligence  R&D  programs  within  HRB-Singer 
revealed  that  key  project  personnel  must  have  full  access  to  intelligence 
analysts,  reports,  etc.,  pertinent  to  understanding  of  the  problem.  Major  work¬ 
ing  areas  may  often  be  Secret,  with  conference  areas,  storage  facilities  and 
some  working  areas  limited  to  Special  Access  Clearances. 
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(3)  Information  Center 


Source  of  basic  reference  works  of  the  information  sciences 
and  formal  documentation  within  Naval  Intelligence  (e.  g.  ,  GORs,  SORs,  PTAs, 
etc.).  Because  there  presently  exists  a  number  of  significant  technical  infor¬ 
mation  centers,  clearinghouses,  etc.,1  NIRF  can  utilize  these  resources  and 
need  concentrate  only  on  problems  in  the  flow  of  data  between  intelligence  prob¬ 
lems  areas  and  qualified  RSt D  personnel.  Thus,  the  Information  Center  asso¬ 
ciated  with  NIRF  should  maintain  a  collection  of  R&D  reports,  studies,  staff 
papers,  etc.,  disseminated  by  the  various  intelligence  agencies  and  services 
pertinent  to  processing  activities.2  Additionally,  NIRF  should  have  available 
to  its  staff,  consultants,  and  contractors  appropriate  intelligence  material 
reflecting  the  data  bases  being  processed  and  maintained  within  Naval  Intelli¬ 
gence.  Items  within  this  collection  should  be  catalogued,  indexed,  and 
periodically  announced  in  a  selective  dissemination  program  supporting  quali¬ 
fied  R&D  activities  (e.g.  ,  specified  ONR  contract  research  programs,  projects 
under  the  direction  of  NIRAG,  etc.  ). 

(4)  Processing  System 

The  processing  system  supporting  NIRF's  activities  must 

(a)  be  suitable  for  interactive  .nan-machine  experimentation  against  basic 
Naval  Intelligence  inputs  and  products  (e.g.  ,  text,  images,  and  signals  and 

(b)  must  be  suitable  for  demonstrating  and  testing  advanced  processing 
methods.  A  likely  configuration  of  basic  equipment  would  include 


1  For  example,  the  Defense  Documentation  Center,  the  Clearinghouse  for 
Federal  Scientific  and  Technical  Information,  The  Defense  Information 
Analysis  Centers,  the  Navy  Automated  Research  and  Development  Informa¬ 
tion  System,  Science  Information  Exchange,  The  National  Referral  Center 
for  Science  and  Technology. 

2  In  addition  to  the  PTA's,  for  example,  all  referenced  studies  (such  as  the 
numerous  efforts  to  define  the  Sea  Surveillance  program)  should  oe  maintained. 
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A/D  CONVERTER 


CARD  READER 


There  are  two  reasons  why  the  R&D  processing  system  should 
be  compatible  with  operational  systems  utilized  within  Naval  Intelligence. 

First  --  meaningful  experimentation  may  often  require  emulation  of  an  opera¬ 
tional  processing  effort.  The  R&D  activities  could  take  advantage  of  existing 
software  capabilities  within  operational  intelligence  systems  if  the  equipment 
configurations  are  compatible.  Second  --  R&D  created  processing  routines 
could  be  transferred  from  the  laboratory  to  the  operational  environment  for 
"real  world"  testing  (without  extensive  software  redevelopment)  if  compatibility 
existed  between  the  two  systems.  Naval  Intelligence  now  utilizes  a  variety  of 
different  processing  configurations,  1  thus  compatibility  of  an  R&D  system  with 
all  existing  operating  systems  is  not  practical.  Planning  is  underway,  however, 
to  develop  a  Naval  Intelligence  Data  Center,  supporting  the  Naval  Ocean  Sur¬ 
veillance  Information  Center,  the  Naval  Reconnaissance  and  Technical  Support 
Center,  and  the  Navy  Scientific  and  Technical  intelligence  Center.  These  plans 
call  for  the  installation  of  a  large  third  generation  processing  system.  NIRF’s 
R&D  processing  system  should  he  compatible  with  this  system  and,  in  fact,  con¬ 
sideration  should  be  given  to  eventual  linkage  of  the  two  systems. 


1  Operating  systems  now  include:  IBM  7090/360- 30/l  401  complex  now  support¬ 
ing  OSIS;  IBM  1410  utilized  within  the  Fleet  Intelligence  Centers;  CDC-160A 
used  within  the  OPCON  Centers;  and  the  AN/USQZ0  used  in  support  of  the  IOIS. 
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Major  advantages  of  linking  the  R&D  system  with  such  a  large- 
ucdie  imeiiigence  system  include  the  following: 

(a)  availability  of  more  processing  capability  for 
periodic  R&D  requirements,  and 

(b)  provide  R&D  programs  with  direct  access  to 
operational  data  bases  and  processing  software. 

Some  disadvantages  in  directly  connecting  an  R&D  system  with  an  operational 
intelligence  system  are  the  following: 

(a)  unpredictable  fluctuations  in  operational  require¬ 
ments  may  hinder  the  scheduling  and  conduct 

of  R&D  experiments.  This,  in  turn,  may  effect 
both  the  time  and  costs  of  these  programs. 

(b)  security  aspects  of  the  operational  system  may 
severely  limit  the  range  in  R&D  personnel  who 
would  be  granted  access  to  MRP's  terminals. 

(5)  General  Facilities 

In  addition  to  the  obvious  requirements  for  adequate  space 
for  the  desks,  files,  and  processing  equipment,  careful  attention  should  be 
given  to  the  layout  of  experimentation  and  demonstration  areas.  The  testing 
and  demonstrating  of  processing  innovations  (to  encourage  management  and 
analyst  adoption)  will  frequently  require  gaming-type  activities,  employing 
many  participants  over  several  days.  Such  activities  may  require  display  of 
ocean  areas  on  full  wall  charts;  leaving  classified  information  posted  over¬ 
night  between  sessions;  and  keeping  working  areas  of  participating  teams 
separated  from  each  other,  but  open  to  the  view  of  exercise  judges.  R&D  re¬ 
quirements  will  fluctuate,  often  dictating  segregation  of  in-house  programs  to 
expedite  control  of  noise,  security,  or  experimental  variables.  Taken  col¬ 
lectively,  these  considerations  indicate  a  need  for  one  or  more  "hard"  areas 
which  can  be  secured  as  well  as  some  flexible  working  space  which  can  be  re¬ 
arranged  with  partitions. 
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(6)  Location 


In  order  to  be  able  to  interact  effectively  with  members  of  the 
intelligence  and  the  Naval  research  communities,  NIRF  should  be  located  n  the 
Washington,  D.  C.  ,  area.  This  location  would  permit  ready  access  to  NIC, 

DIA,  CIA,  NSA,  CNM,  NRL,  ONR  as  well  as  to  NIC  field  activities  (STIC, 
NRTSC,  NIPSSA,  and  NFOIO),  elements  of  NMC  (e.g.,  REWSON,  NAVELEX, 
etc.)  and  other  offices  subordinate  to  CNO,  e.g.,  OP-07  and  OP-92. 

(7)  Operating  Funds 

The  budget  of  NIRF  should  provide  for  its  own  operations  and 
for  obtaining  outside  assistance.  Although  NIRF  is  not  intended  as  a  primary 
funding  source  for  intelligence  R& D  efforts,  allowances  should  be  made  in 
NIRF's  budget  for  NIRF  to  augment  its  activities  with  consultant  and  contract 
support.  These  funds  being  administered  by  appropriate  Navy  procurement 
offices  within  ONR  and  CNM. 

The  following  table  provides  a  cost  approximation  of  a  base¬ 
line  Naval  Intelligence  Research  Facility.  1 


NO. 

AVG  COST 

PER  UNIT 

TOTAL  COST 

TEAM  LEADER  (AT  LEAST  GS-15) 

a 

24.469 

24  469 

—1 

UJ 

z 

z 

INTELLIGENCE  AND  RESEARCH  PRO¬ 
FESSIONALS  G$  u 

GS- 1 3 

3 

2 

21.003 

17.S20 

63. 009 

35,640 

UJ 

ENGINEER'S  ASSISTANTS 

GS- 1  0 

2 

11  .620 

23.240 

CLERK  TYPI ST  G$  4 

a 

6.258 

6  258 

SUBTOTAL 

9 

152.816 

BASIC  SYSTEM  (LEASEO ) 

a 

60.000 

60.000 

z 

to  UJ 

INTERFACING  MIC*f!F0RM  SYSTEM 

a 

9,000 

9.  ono 

UJ  M 
o  >■ 
a  m 

A  0  CONVERTER  SUBSYSTEM 

■■ 

2.000 

2.000 

PC 

Q. 

SUBTOTAL 

71  .000 

■ 

TRAVEL 

CONSULTANT 

CONTRACTS 

2.000 

1 .500-  10.000 

30,  000-1  20.  000 

■ 

SUBTOTAL 

33 . 500- T 32 . 000 

TOTAL 

■ 

1257.316-5355. 816 

1  Salary  figures  are  based  i>n  the  July  1969  salary  chart  for  Government  Em¬ 
ployees.  Rate  S  was  used  for  all  GS  levels. 
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These  costs  do  not  reflect  such  items  as:  acquisition  and  handling  of  reports, 
intelligence  materials,  etc.;  desks,  files,  etc.;  physical  plant  modifications, 
e.g.,  secure  processing  facility,  vault  storage,  etc.;  convention  fees  and  other 
miscellaneous  costs  associated  with  an  R&D  organization. 

It  should  be  noted,  however,  that  much  of  the  base-line  NIRF 
now  exists  within  the  Information  Systems  Branch  of  the  Naval  Research  Labora¬ 
tory.  The  next  section  of  this  report  examines  alternatives  to  satisfying  the 
objectives  of  NIRF  and  compares  the  recommended  alternative  --  establishing 
NIRF  within  an  existing  facility  --  with  competitive  approaches. 
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IV.  DISCUSSION  OF  ALTERNATIVE  CONCEPTS 

In  its  investigation  of  feasible  concepts  for  a  Naval  Intelligence  Research 
Facility,  HRB-Singer,  Inc.  ,  examined  a  spectrum  of  possible  alternatives. 

At  one  end  of  this  spectrum  is  a  NIRF  alternative  known  as  the  Honest  Broker 
concept;  at  the  other  end  of  the  spectrum  is  a  NIRF  alternative  labeled  the  Full 
Scale  Activity  concept. 

Each  of  these  two  end-point  concepts  is  discussed  in  the  following  sections 
Section  C  presents  a  comparison  of  these  and  other  alternatives  and  examines 
each  with  respect  to  the  basic  alternative  of  maintaining  the  status  quo. 


A.  HONEST  BROKER  CONCEPT 

The  Honest  Broker  concept  essentially  augments  NIRAG  by  providing  a 
full-time  staff  serving  a  "middleman"  function  between  the  research  and  Naval 
intelligence  communities;  however,  no  research  or  experimentation  would  be 
conducted  under  this  concept.  A  full-time  group  of  three  professionals  (e.g.  , 
one  Navy  and  two  civilians)  is  considered  adequate  initial  staffing,  with  these 
personnel  collectively  representing  a  substantial  background  in  Naval  intelli¬ 
gence  and  the  information  sciences. 

The  principal  mission  of  the  Honest  Broker  would  be  to  improve  communi¬ 
cations  and  maintain  liaison  between  the  research  community  and  the  Naval  in¬ 
telligence  community.  Specifically,  the  Honest  Broker  staff  would: 

1.  Maintain  a  close  relationship  with  the  research  community  by 
reviewing  reports,  articles,  etc.,  and  establishing  individual 
contacts  with  leaders  ui  pertinent  research  areas. 

2.  Interface  with  the  Naval  intelligence  community  by  on-site 
visits  to  Naval  intelligence  activities  to  review  programs  in 
progress  and  discuss  problem  areas. 

1.  Improve  and  maintain  communications  between  Naval  intelli¬ 
gence  and  the  various  research  activities  by  assisting  in  *he 
sponsorship  (e.g.  ,  with  NIRAG  and  ONR)  of  symposia  to 
bring  together  members  of  both  communities  --  Naval  intelli¬ 
gence  and  research  --  to  discuss  problems  and  trends  in  the 
state-of-the-art  in  relevant  areas. 
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This  concept  is  the  lea^t  expensive  augmentati  m  of  NIRAG  and  represents  the 
starting  point  in  considering  a  Naval  Intelligence  Research  Facility. 

B.  FULL-SCALE  ACTIVITY  CONCEPT 

The  establishment  of  a  full-scale  Naval  Intelligence  Research  Facility  vvi>u! 
provide  an  environment  free  from  operational  pressures  and  conducive  to  re¬ 
search  and  development  in  man-machine  techniques  dedicated  to  problems  o’ 
Naval  Intelligence.  Since  previous  experience  has  indicated  that  convent lona 
ot't-linc  computer  processing  is  extremely  limited  in  the  support  it  can  pro¬ 
vide  operational  intelligence  problem-solving  efforts,  this  NIRF  concept  ao*ib 
be  built  around  an  on-lir.e  system.  In  fact,  NIRF  would  be  a  Project  \!.\(  • 

cosm  for  intelligence  processing,  i.e.,  a  facility  to  investigate  tin  w .< v  <>•  - 
protesting  could  be  used  to  aid  intelligence  analysts  in  their  tasks,  lb  L'-o 
MIT's  Project  MAC,  however,  NIRF'  would  not  primarily  seek  to  lur'h*  r  !.• 

•■•dge  ab  >ut  multiple  access  computers,  machine-aided  heuristic  processes,  et. 
»it  instead  would  he  dedicated  to  determining  how  these  capabilities  could  en¬ 
hance  intelligence  processing  efforts. 

Ns  visualized,  NIRF  as  a  full-scale  activity  would  consist  of  !b-dO  pro¬ 
fessionals  in  the  areas  of  information  processing,  computer  science,  and  inteili 
■pence. 

NIRF's  primary  function  would  be  to  adapt  general  research  ve.-mlts  to 
specific  problems  of  Naval  intelligence  and  to  develop  these  results  into  opera¬ 
tional  concepts.  In  addition,  the  NIRF'  staff  would  attempt  to  improve  the  co¬ 
ordination  between  the  research  and  Naval  intelligence  comitmr.it  tes.  This 
second  function  would  he  performed  by  carrying  out  the  activities  mentioned  in 
connection  with  *5ie  Honest  Broker  fe.g.,  reviewing  research  reports,  on-s.te 
visits  to  Naval  installations,  publishing  a  monthly  newsletter,  etc.  b 

However,  the  hulk  of  NIRF’  s  activities  would  be  involved  directly  with 
applied  research  and  applied  experimentation  on  the  utilization  of  computer  o 
information  processing  technology  in  aiding  Naval  intelligence  analysts  to  the 
analysts  and  production  of  intelligence  information.  These  activities  w  >uM 
problem-oriented,  having  the  goat  of  tailoring  existing  research  finding  -  t>>  *.p - 
plications  m  specific  problem  areas. 
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C.  COMPARISON  AMONG  ALTERNATIVES 


The  "Honest  Broker"  concept  represents  a  beginning  step  beyond  the  status 
quo  in  a  spectrum  of  alternatives  which  logically  culminate  at  an  upper  bound 
solution  with  the  creation  of  a  new  Naval  research  activity.  Some  alternative 
midpoints  within  this  spectrum  of  possibilities  include  the  following: 

1.  expand  the  scope  of  some  existing  Naval  Intelligence  organiza¬ 
tion  (e.g.,  NIPSSA,  NRTSC,  etc.)  to  encompass  the  NIRF 
concept. 

2.  expand  the  scope  of  some  existing  R&D  organization  (e.g.  , 

NRL,  NELC,  etc.). 

3.  increase  the  responsibilities  and  involvement  of  several 
groups  (e.g.,  OP-07T,  NIC-3  (plans  and  programs),  ONR, 
etc.)  such  that  they  collectively  satisfy  NIRF's  objectives. 

This  section  examines  briefly  the  five  alternatives  (the  Honest  Broker.  Full- 
Scale  activity,  and  the  three  midpoint  possibilities)  and  compares  these  with 
the  basic  alternative  of  maintaining  the  status  quo. 


I.  Criteria  in  Evaluating  Alternatives 

The  most  important  criterion  for  NiR^  is  that  the  selected  concept 
have  a  high  potential  for  increasing  the  development  an!  transfer  of  useful 
processing  innovations  into  the  Naval  Intelligence  Community.  Previous  dis¬ 
cussions  have  presented  guidelines  pertinent  to  successfu  operation  of  a  Naval 
Intelligence  Research  Facility.  These  guidelines  are  summarized  below  and 
represent  specific  criteria  for  selecting  an  RfcP  augmentation  of  NIRACi. 

a.  Efforts  should  lead  to  actual  development  and  testing  of 
RfctD  concepts  (as  opposed  to  "paper  studies"!. 

b.  Potential  system  users  should  be  involved  m  system  de¬ 
velopment,  test,  and  evaluat’on  efforts,  tnus,  convenient 
location  is  important  to  MR)'  »  implementation. 

c.  RltD  personnel  must  be  able  to  effectively  communicate 
with  both  the  intelligence  and  the  R&.-D  community. 


. 


d.  NIRF's  operations  must  not  get  submerged  under  day-to-day 
operational  problems  of  Naval  Intelligence.  Moreover,  NlRF's 
personnel  must  have  tome  flexibility  to  bridge  organizational 
or  functional  gaps  in  pursuit  of  advanced  system  development. 

Additionally,  today's  problems  of  restricted  budgets  gives  special  emphasis  to 
the  following  criterion: 

e.  Costs  of  NlRF’s  implementation  must  be  acceptable  to  the 
Navy  and  che  funding  level  must  be  within  the  scope  of 
budget  ranges  for  processing  R&  D  within  Naval  intelligence. 

I  his  latter  point  es.-entiaily  raises  the  issue  that  an  R&D  investment  for  pro¬ 
cessing  impruvemcn  must  be  better  spent  in  NIRF  than  elsewhere  within  the 
Rx!)  environment  if  NIRF  is  a  viable  alternative. 

2.  General  Analysis 

The  status  qut«  within  today's  Naval  Intelligence  R&D  efforts  can  gen¬ 
erally  be  charicterizec  at*  being  system  oriented.  That  is,  the  requirements 
for  new 'improved  Intel  igence  capabilities  give  rise  to  basic  system  concepts 
Mich  as  the  NTFS,  1015,.  C\SIS  (OSIS),  etc.  These  concepts  frequently  stimu¬ 
late  development  of  sho  t-range  RfcD  programs.  1  he  Navy's  in-house  labora¬ 
tories,  industry,  ar.d  otl.ci  R&  I>  organisations  respond  to  stated  requirements 
by  formulating  aooropri.  te  R&  D  prog'-ams  of  experimentation,  study,  explora¬ 
tory  development,  etc.  The  major  advantage  of  this  form  of  R&1)  activity  is 
that  research  efforts  art  tied  to  specific  needs,  hence,  expenditures  of  funds 
.■re  made  only  after  spei  if i c  requirements  for  Rx-i)  fforts  are  well  formulated. 
The  major  disadvantage:  in  this  form  of  R&P  activity  include  the  followu  p 

Involution  it  ipruvemcnt  in  svst-m  software  or  pro¬ 
cessing  mi  hodolugv  proceeds  under  O  M  budgeting 
This  dors  ot  have  the  fb-x1-. -;t v  to  encompass  more 
fundament  1  research  efforts  vihich  arc  often  required 
m  the  a  lv  ncmirfit  o{  processing  techniques. 


*;  «■  T  t  *'  *  *  *  *-  \  #  -*  t ^  *•  -  4.  -'  '  '  • 

*r  ;  »*\pi  »>•  p  r  i  «•  »  -  ;r,c  idvar  *  *  ‘  •  dr:<-  tr  if  •  r  «  •  c 

medical  diagn library  storage  and  retrieval,  «-;c  .  . 

c.  Rk- 1)  continuity  does  not  readily  exist,  thus,  industry  may 
often  rediscover  basic  problems  in  incorporating  advanced 
processing  techniques  into  operational  systems. 

d.  There  does  not  exist  a  realistic  environment  for  testing 
rovel  processing  concepts.  The  operational  environment 
is  too  complex  and  time  constrained  to  permit  elaborate 
experimentation;  ad  hoc  emulations  of  the  processing  prob¬ 
lems  often  suffer  from  lack  of  sufficient  realism  to  deter¬ 
mine  if  the  techniques  are  feasible. 

e.  There  does  not  exist  an  efficient  means  for  taking  promising 
basic  efforts  conducted  under  ONR  sponsorship  forward 

for  meaningful  testing  and  user  trial. 

Although  the  establishment  of  a  Naval  Intelligence  Research  Advisory  Group  will 
improve  communications  among  the  intelligence  and  R&D  sectors  of  the  Navy 
the  existence  of  NIRAG  will  not  eliminate  the  problems  noted  above. 

( 1  )  Honest  Broker 

The  establishment  of  a  three-man  full-time  professional  staff 
to  support  NIRAG  can  expedite  Naval  Intelligence  gaining  early  awareness  of 
significant  research  results,  processing  trends,  etc.  This  concept  may  also 
help  consolidate  important  classified  studies,  reports,  etc.,  thereby  increas¬ 
ing  outside  awareness  of  prohlcm  areas.  Beyond  these  improvements,  however, 
this  concept  offers  little  over  the  status  quo. 

(21  Expand  Scope  of  NIC  Field  Activity 

Given  the  appropriate  resources,  NTFSSA,  NRT5C,  or  STIC 
could  provide  "hands-on ”  experimentation  and  exploratory  efforts  necessary 
for  the  development  and  test  of  processing  innovations.  Unlike  the  "Honest 
Broker"  concept,  this  alternative  involves  utilization  of  secure  spaces  for  R&  U 
activities,  development  of  computer  routines,  investigation  and  testing  of  input 
output  techniques,  etc.  The  primary  disadvantages  of  this  alternative  are 
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!*  ••  *  •  w  ;t h tf  *  Rk  ’)  t  tir.i .  tints-  may  be 

s. >rr.ewha*  t  r-?  r.inn-f!  twrausi'  of  the  affiliation 
with  a  V lo.Hcil  organization. 

f  f)  Expand  Scope  of  Existing  Rk  I)  Organization 

ft*  .  -  —  -  ~  —  — ~  —  — -  - 

Theoretically,  this  concept  differs  from  the  above  alternative 
on'y  in  the  nature  of  its  fit  between  the  intelligence  and  R&  D  communities.  Re¬ 
source  requirements,  support  to  NIRAG,  types  of  R&D  projects,  etc.,  are 
identical.  Being  a  subgroup  of  an  R&I)  organization,  however,  insures  that  the 
work  environment  is  relatively  free  from  the  day-to-day  pressures  involved  in 
system  operations.  This  freedom  and  the  type  of  flexibility  found  within  R&D 
groups  is  important  and  should  exist  within  NIRF. 

(4)  Increase  Scope  of  Several  Existing  Organizations 

This  concept  suffers  from  a  potential  diffusion  of  responsi¬ 
bilities  among  several  groups,  requiring  more  coordination  than  any  of  the  above 
alternatives.  Because  of  the  spread  in  responsibilities,  achievement  of  R&D 
continuity,  systematic  review  and  evaluation  of  processing  innovations,  etc., 
may  be  considerably  more  difficult  than  if  the  responsibilities  were  vested  in  a 
single  organization. 

(5)  Implementation  of  a  New,  Full-Scale  R^D  Activity 

The  development  of  a  new  facility  with  full  P.&  D  and  administra 
tive  staff  has  been  included  for  completeness  and  is  not  considered  to  be  a 
practical  alternative.  There  presently  exist  organizations  sufficiently  close  to 
the  NIRF  concept  such  that  their  expansion  costs  would  be  well  below  that  for 
developing  a  new  facility.  The  main  value  in  examining  the  Full  Scale  activity 
concept  is  that  it  provides  a  standard  for  comparing  expansion  costs  of  candidate 
organizations . 
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The  Nava,  Research  Laboratory  is  one  of  the  principle  in  -house 
research  *i.d  lev»  loptncnt  institutions  of  the  I  ..V.  Ciovernmer.t. 
it  was  established  in  I 'tJM  to  ensure  that  advancements  in  sc  ience 
and  engineering  could  he  readily  applied  to  the  Navy's  needs,  t 

In  December  1967,  NU  I.,  recognizing  the  important  role  ot  the  informa¬ 
tion  sciences  m  the  Navy,  established  the  Information  System  Branch  within  the 
Mathematics  and  Information  Sciences  Division  of  NRL.  The  mission  of  this 
branch  (as  stated  in  NRLINST  n400.  1  -ID)  is 


To  perform  research  and  development  in  those  aspects  of  the 
information  sciences  which  are  relevant  to  Navy  needs;  to 
participate  in  the  planning  of  those  research  and  development 
projects  conducted  by  the  Laboratory  which  require  a  sub¬ 
stantial  amount  of  information  handling;  to  develop  the  infor¬ 
mation  handling  portions  of  systems  being  developed  by  other 
Laboratory  components,  when  it  is  determined  that  such  di¬ 
vision  of  responsibility  is  in  the  best  interest  of  the  Laboratory 
and  its  sponsors;  to  provide  consultative  services  in  the  in¬ 
formation  sciences;  and  to  develop  or  procure  and  operate 
information  processing  facilities  for  the  use  of  the  Division 
and  the  Laboratory. 


The  Information  Systems  Branch  is  located  at  NRL's  main  complex  out¬ 
side  Washington,  D.  C.  ,  and  is  presently  staffed  with  20  professionals.  Under 
NRL  policy,  approximately  one-half  of  this  staff  is  made  available  in  support  of 
sponsored  programs  (c.g.,  in  logistics,  intelligence,  etc.).  Long  range  plans 
include  obtaining  an  ADP  system  to  be  compatible  with  the  third  generation  con¬ 
figuration  selected  in  support  of  the  Ocean  Surveillance  Intelligence  System  (OSIS). 
Floor  space  of  some  1000  square  feet  have,  *n  fact,  been  set  aside  for  the  pro¬ 
cessing  facility.  As  part  of  the  Mathematics  and  Information  Sciences  Division 
of  NRL,  the  Information  Systems  Branch  works  in  close  proximity  with  approxi¬ 
mately  t>0  other  professionals.*  Figure  6  illustrates  the  organization  of  the 
Mathematics  and  Information  Sciences  Division  of  NRL. 


1  Naval  Research  Laboratory,  April  I  iq6‘»  fp 

■  In  FY-69,  the  Division  was  involved  m  R6D  activities  totaling  approximately 
$1.2  million. 
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In  addition  to  its  professional  staff  and  worldwide  reputation  in  both  the 
Navy  and  the  research  community,  NRL  has  an  important  resource  in  its  library 
MIL's  technical  library  is  fairly  extensive.  A  Survey  of  Special  Libraries 
serving  the  Federal  Government1  in  fiscal  year  1965,  reported  that  NRL's  hold¬ 
ings  included 


100,  000 
1,-400 
6,  000 
600 
iOO, 000 


bound  volumes 

scientific  and  technical  serials 
maps  and  charts 
reels  microfilm 

unpublished  (mostly  classified)  R&D  reports 


1  ff.S.  Department  of  Health,  Education,  and  Welfare  Office  of  Education  Report 
OF:- 1  5067.  1968. 
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The  library  employed  a  staff  of  1 7  ner-  •  ••  ■  I’.fpMur-j'fir  5  4.:. 

for  library  materials  during  the  ft»c..i  t  .  .  c  res  quite  fav  raoiy 

with  all  Department  of  Defense  libra-  •  •  .  «c<-  l 

7  3,  320  bound  volumes 
472  serials 
54,  732  R&D  reports 

with  an  average  staff  of  7.  3  persons  and  a  i!  >  try  oviterial  expenditure  of 
$24,  326  during  this  fiscal  period. 
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Preceding  sect  tor  a  discussed  the  need  for  and  recommended  operational 
modes  of  *  Naval  Intelligence  Research  Advisory  Group  (NIRAG)  and  a  Naval 
Intelligence  Research  Facility  (NIRF).  Actual  details  of  implementing  these 
concepts,  however,  depend  on  many  factors.  The  following  pages  discuss  the 
fundamental  considerations  which  must  be  examined  if  these  concepts  are  to 
be  transformed  into  recognizable  entities.  Figure  7  presents  these  considera¬ 
tions  in  flow  diagram  form. 

As  a  preliminary  step,  it  is  suggested  that  the  report  be  examined  by 
pertinent  Naval  intelligence  and  research  organizations  for  one  month.  The 
fi/st  NIRAG  meeting  should  be  held  to  consider  the  recommendations  made  in 
the  report. 

Additional  comments  on  the  implementation  of  NIRAG  and  NIRF  follow 
Figure  7.  The  numbers  in  this  section  refer  to  specific  blocks  in  the  flow 
diagram. 
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!.  It  if  recommended  that  the  <  OTR  for  this  study,  Mr.  Marvin  Demoff, 
Inform  a. :or.  Fys’ems  Program  Director  --  CNR,  initiate  the  -stablish- 
ment  of  MRAG  and  serve  is  chairman  for  the  fi  -st  meeting.  The 
purpose  of  this  meeting  should  be  to  evaluate  the  findings  ami  ri'cwn- 
-rrantinn-  m.  i b i •?  report.  Attendees  at  this  meeting  should  repre¬ 
sent  at  ic-st  ONll,  NRL,  NIC,  and  OS'- 07 .  The  first  or  ter  of  busi¬ 
ness  should  be  to  consider  the  establishment  t  i  NIRAG  as  a  permanent 
and  active  Naval  entity. 

2.  If  this  tirst  meeting  should  result  in  a  decis  on  not  to  reconstitute 
N1RAG,  the  planning  and  coordinating  functions  would  l>e  carried  on 
as  they  are  now'.  Although  NIRAG,  as  a  recognizable  entity,  is  en¬ 
visioned  as  an  important  coordinating  and  advisory  arm  of  NIRF, 
it  is  conceivable  that  NIRF  could  still  be  implemented  without  a 
NIRAG  (hence,  the  connecting  line  on  Figure  1  between  blocks  2 
and  -1). 

1.  If  this  first  meeting  should  jresulr  in  a  decision  to  reestablish 
NIRAG,  then  several  "next  steps"  should  be  undertaken.  * 

la.  Agreement  should  be  reached  on  represer tatives  to  NIRAG, 
their  number  and  organizational  affiliation.  Ln  addition, 
the  permanent  NIRAG  chairmanship  should  he  appointed. 

lb.  Although  the  suggested  mission  and  functions  of  MRAG 
are  discussed  in  Section  Ill  of  this  report,  the  members 
of  this  first  NIRAG  gathering  should  decide  the  range 
and  limits  of  the  function?  t«-  hr  performed  by  the 
(permanent)  NIRAG. 

lc.  Having  established  the  membership  and  functions  of  NIRAG, 
a  working  agenda  should  be  drawn  up  specifying  the  fre¬ 
quency  and  location  of  meetings,  topics  for  presentation 
and  discussion,  and  other  information  necessary  for  the 
orderly  conduct  of  business. 


• .  -r  ;  :  ‘  . . '  - -h  i -i  ’**•  v-  *t*'j  t  •  th<-  :«•>  .  ?  . 

r<‘k* .»r  hnc  NSP.I  >  sr?  plerr  •  n*  .»•  p»n  . 

la.  it  *.lie  decision  is  not  to  implement  MRF,  it  is  assumed  that 
the  objectives  anticipated  for  NIRF  would  be  pursued  by 
current  operating  elements  of  the  Navy.  NIRAG  could  still 
functirn  as  a  useful  mechanism  even  if  the  MRF  concept  i* 
not  implemented. 

c>.  If  the  first  NIRAG  group  agrees  with  the  findings  and  recommenda¬ 
tions  of  this  report  and  decides  in  favor  of  a  NIRF,  then  implcmcn 
tation  plane  and  procedures  should  begin  as  soon  as  possible. 

Sa.  Although  many  of  the  details  of  implementing  NIRF  would 
be  carried  out  by  the  parent  organization  of  NIRF,  mem¬ 
bers  of  the  first  NIRAG  meeting  should  resolve  several 
factors,  e.g.  ,  the  Navy  organization  in  which  NIRF  would 
reside,  including  the  specific  division,  branch  or  program 
area  thereof.  NIRAG  should  also  further  define  the  personnel, 
equipment  and  facility  requirements  for  NIRF.  Collectively, 
NIRAG*s  recommendations  would  serve  as  guidelines  for  the 
actual  establishment  of  NIRF. 

=>b.  One  of  the  most  important  items  requiring  resolution  by 
NIRAG  is  the  question  of  funding  for  NIRF.  The  recom¬ 
mendation  for  joint  funding,  contained  in  this  report, 
should  be  evaluated.  If  this  recommendation  is  considered 
sound,  the  actual  funding  sources  and  the  estimated  alloca¬ 
tions  from  each  source  should  be  established. 

.  The  third  item  of  business  for  NIRF's  implementation  should 
be  a  determination  of  liaison  requirements.  NIRF  would  re¬ 
quire  substantial  "er^ss  ?alh"  and  coordination  between 
various  Navy  (and  non-Navy)  intelligence  and  research 
activities.  NIRAG  should  therefore  review  the  liaison  need* 
of  NIRF  and  plan  for  the  availability  of  selected  personnel 
within  the  Navy  to  carry  out  this  liaison  function. 
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NOTE  Dunne  the  inter;.*?;  ‘>**t *»»-  -  ?.**»■  •.-«*  *r  ■;  « *■  r:  .  *•  **•',  r  g  - 

t.:ne  interval  of  perhaps  th re',-  months  •,  t  c*  following  activities  shell*  be  -order - 

tuken. 

a.  Parent  Organization  of  NIP  ?  --  should  formalize  NIItF 
within  its  own  structure  and  procure  staffing,  equipment, 
arid  other  resources  requ  red  for  its  operation. 

b.  Nava!  Intelligence  Command  (NIC)  --  should  present 
current  and  anticipated  ,  .-oblcms  and/or  requirementr 
in  Naval  intelligence  activities  (emphasizing  processing 
and  analysis). 

c.  CNO  (OP-07D)  --  should  review  the  missions  and  objectives 
envisioned  for  NIRAG  md  NIRF  and  evaluate  them  in  light  of 
their  mission  and  functions.  At  the  second  NIRAG  meeting, 
the  OP-07D  representative  should  define  their  potential  role 
in  future  NIRAG/NIRI  activities. 

d.  Office  of  Naval  Rcsca.ch  (ONR)  --  specifically  the  Informa¬ 
tion  Systems  Program,  should  review  research  efforts 
funded  by  this  office  tc  determine  selected  programs  which 
appear  to  have  potential  benefit  to  Naval  intelligence.  Initially, 
GOR-36  dated  May  196)  and  research  areas  outlined  in  this 
report  may  be  ur*ed  as  a  guide  m  determining  which  past, 
present,  and  proposed  research  programs  funded  or 
monitored  by  their  office  might  be  applicable  to  prob¬ 
lems  of  Naval  intelligence. 
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SECOND  NIRAG  MEETING 


i'j.  The  status  of  NIRF's  implementation,  including  any  difficulties 
encountered,  e.g.,  resources  needed  hut  not  available,  should 
be  reported  during  this  meeting. 

7.  NIC  representatives  on  NIRAG  should  present  current  Naval  In¬ 
telligence  problems  emphasizing  processing  and  analysis  dif¬ 
ficulties  encountered.  Existing  requirements  documents  should 
be  referenced  in  conjunction  with  NIC's  presentation. 

8.  The  research  arm  of  the  Navy  should  present  selected  research 
areas  which  arc  pertinent  to  the  problems  cited  by  NIC.  This 
activity  is  shown  within  a  broken  line  on  the  diagram  since  the 
Navy  research  representatives  (ONR/NRL)  could  not  be  expected 
to  match  (on  a  one-for-one  basis)  all  research  pertinent  to  a 
given  problem  cited  by  NIC,  during  the  course  of  this  meeting. 

9.  Other  members  of  NIRAG  would  add  inputs  to  this  meeting  as  re¬ 
quired.  OP-07,  for  example,  should  state  its  coordinating  and 
advisory  role  vis-a-vis  NIRAG.  Naval  Material  Command 
representatives  should  define  their  role,  for  example,  in  funding, 
or  monitoring. 

10.  rhe  r.et  effect  of  items  6  through  9  above,  would  be  to  match 
Naval  intelligence  problems  against  available  resources  for 
coping  with  them.  As  such,  NIRF,  working  from  a  priority 
listing,  could  begin  operations  as  an  active  entity. 

11.  Tins  item  assumes  that  NIRF  has  been  established  with  adequate 
resources  and  has  received  from  NIRAG  recommendations  for 
areas  of  concentration.  From  this  point  on,  the  success  of  NIRAG 
ami  NIRF  will  depend,  in  large  measure,  to  cooperation  and  acti.e 
interaction  among  all  Naval  elements  cited  in  this  report. 

Through  its  periodic,  scheduling  meetings,  NIRAG  should  continue  to 
monitor  the  programs  of  NIRF  and  seek  new  program  areas  --  hence,  the 

cycle  continue!*. 


VI.  NAVAL  INTELLIGENCE  PROCESSING  RESEARCH  PROGRAM 


"’his  chapter  (1)  describes  briefly  several  problem-oriented  R&D  areas 
and  (?.)  outlines  broad  research  themes  which  are  pertinent  to  improving  naval 
intelligence  processing  capabilities.  They  constitute  logical  areas  for  NIRF 
and  NIRAG  to  address. 

A.  PROBLEM  ORIENTED  R&cD  AREAS 

1.  Techniques  Oriented  Toward  Time  Constrained  Processing  Efforts 

One  fundamental  approach  in  alleviating  processing  problems  is  lo  re¬ 
duce  the  amount  of  data  that  an  analyst  must  examine  without  eliminating 
potentially  useful  information.  Data  reduction  can  be  accomplished  in  several 
ways.  These  ways  are  described  below. 

a.  Sensor  Integration  --  Events,  target,  etc.,  offer  different 
characteristics  profiles  to  different  sensor  s-  ems.  Multisensor  platforms 
increase  acquisition  probabilities,  but  also  increase  collected  data.  Develop¬ 
ment  of  characteristics  profiles  and  Autocorrelation  techniques  with  in -platform 
processing  can  provide  for  automatic  target  recognition,  thus,  reduce  the 
amount  of  data  presented  to  the  preprocessing  or  interpretation  efforts. 

b.  Computer  aided  analysis  (Problem  Solving)  --  Once  a  problem 
has  been  formulated,  the  analyst  seeks  information  that  supports  or  denies 
postulated  hypotheses.  An  ability  to  engage  in  a  dialogue  with  the  available 
pertinent  subset  of  the  data  base  without  examining  nonrelcvant  material 
greatly  reduces  the  problem  solving  effort.  Implicit  in  this  approach  are  tin 
requirements  for  (a)  automatic  input  so  that  all  available  pertinent  information 
is  within  the  data  base  during  the  search  effort,  (bj  natural  language  query 
capability  to  expedite  communications  with  the  machine  system,  (cl  recognition 
of  equivalent  forms  r  that  ’like’'  objects,  events,  etc.  ,  can  be  drawn  together 
for  analysis,  and  (d)  associative  processing  so  that  all  plausible  avenues  can 
be  rapidly  explored. 

c.  Computer  aided  analysis  (problem  Seeking)  -*  One  major  role  of 
operational  intelligence  :s  to  monitor  activities  pertinent  to  the  Navy's  interests. 
This  surveillance  and  intelligence  effort  examines  daily  the  steady  flow  of  data 


in  an  attempt  to  update  the  "current"  situation,  and  to  detect  deviations  from 
expected  activities.  Utilization  of  computer  technology  to  preprocess  these 
data  can  expedite  the  analyst's  examination  of  input  material.  This  can  be  ac¬ 
complished  by  automatically  collating  the  material  by  intelligence  interest, 
correlating  new  inputs  with  existing  file  items  and  determining  if  the  new  data 
are  consistent  among  themselves  and  with  the  established  file. 

d.  information  Display  --  Time  required  for  analysis  can  be  reduced 
i>v  development  of  appropriate  data  representation  forms  and  display  techniques 
fo r  the  analyst. 

e.  Automatic  Abstracting  --  Automatic  abstracting  techniques  geared 
to  the  specific  irterests  of  the  different  analysts,  could  produce  reduced,  tailoref 
texts  for  selective  dissemination  throughout  the  intelligence  community.  Re¬ 
mote  retrieval  and  display  capabilities  can  provide  rapid  access  to  the  complete 
version  on  file. 

1.  Techniques  To  Help  Cope  With  Uncertainty  Within  the  Input  Data 

Intelligence  analysis  and  synthesis  is  a  process  of  plausible  reasoning. 
Because  the  analysts  frequently  seek  to  discern  the  unique  and  infrequent  (as 
opposed  to  the  recurring)  events  by  utilizing  data  of  uncertain  truth,  the  classical 
techniques  of  logical  deduction  and  statistics  cannot  always  he  directly  applied. 

[  here  is  a  reason  to  believe,  however,  that  "probabilistic"  technioues  cm  be 
utilized  in  the  processing  efforts.  1  Some  potential  lines  of  research  include  the 
following : 

a.  Heuristic  applications  in  inductive  inference  --  proper  assembly 
of  the  various  bits  and  pieces  of  intelligence  with  appropriate  inference  to  fill 
gaps  in  the  picture  are  fundamental  te  intelligence  synthesis.  Associative 
processing  techniques  can  provide  networks  c  >mi*.ctin*  items  within  the  data 
base  with  hypotheses  postulated  by  the  analys  ts  of  Bayesian  techniques, 

N-valued"  logic,  etc.,  can  show  impact  it  i.;v  items  Ou  existing  networks  and 
may,  in  fact,  suggest  new'  hypotheses. 


;  C.  R.  Blunt,  et  a!.,  "The  Role  of  Plausible  Reasoning  Within  Military  Intelli¬ 
gence,"  HRR-Singer,  Sne.,  Rcpvrt  4CIS.  I  l*R*2,  May  1967. 


b.  Use  of  truth  tables  to  determine  redundancy  and  inconsistency 
among  data  --  Truth  tables  can  be  utilized  in  formal  systems  to  determine  if 
two  statements  are  logically  equivalent.  There  exists  the  possibility  that  such 
a  logical  filter  could  be  used  to  (l)  screen  input  material  to  determine  if  they 
are  redundant,  and  (2)  compare  logical  derivations  to  determine  if  they  are  in¬ 
consistent  with  existing  propositions. 

c.  Identification  of  target  state  through  computer  simulation  --  The 
output  of  collection  systems  are  the  results  of  three  interacting  systems,  i.e.  , 
the  sensor  system,  the  environment,  and  the  target.  There  are  excellent 
possibilities  that  the  state  of  the  sensor  system  and  the  environment  can  be 
eventually  specified  for  each  mission,  thus,  there  exists  the  possibility  that 
the  target  and  the  target  state  can  be  determined  automatically.  A  target 
characteristic  matrix  coupled  with  simulation  programs  that  can  replicate  the 
collcction-environment-target  interactions,  could  provide  the  analysts  with 
ranked  possibilities  based  on  the  output  data. 

i.  Techniques  That  Expedite  the  Flow  of  Intelligence 

Despite  the  large  amounts  of  collected  data,  there  are  often  significant 
gaps  ir.  the  information  needed  by  analysts.  These  gaps  are  caused  because  no 
awareness  of  the  analysts'  requirements  existed  or  because  the  data  was  deliver*-, 
too  late  for  integration.  Approaches  for  solving  these  problems  include  the 
following: 


a.  Selective  request  for  intelligence  --  The  preparation  of  dynamic 
intelligence  profiles  that  reflect  current  processing  requirements  would  screen 
intelligence  flow  and  route  data  through  communications  network  based  on  need 
(and  constraints  of  security). 

b.  Connecting  processing  systems  --  Within  each  processing  system, 
interpreters  and  analysts  create  their  best  estimate  of  the  intelligence  yield  of 
input  data.  These  results  are  usually  disseminated  in  reports.  Directly  linking 
processing  centers  could  provide  these  estimates  as  they  are  formulated  without 
the  time-consuming  report  preparation  efforts. 

c.  Automatic  input  of  source  data  ••  Raw  intelligence  data  takes  on 
many  forms  and  formats.  Transformation  into  common  language  for  higher 
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level  integration  takes  time  and  introduces  the  possibility  for  errors.  Advances 
in  digital  techniques  coupled  with  pattern  recognition  techniques  offer  promise 
for  producing  rapid,  interpreted  transforms  of  sensor  output  data.  Preprocessing 
analysts,  using  on-line  computers  with  rapid  access  to  reference  data  and  in¬ 
terpretation  aids,  can  annotate,  edit,  and  compose  reports  summarizing  the 
collection  results.  The  composed  report  could  then  be  automatically  compressed, 
coded,  and  routed  for  automatic  input  into  subsequent  processing  efforts. 

ft.  BASIC  RESEARCH  AREAS  PERTINENT  TO  INTELLIGENCE 

This  section  (1)  discusses  three  extant  areas  of  research  which  continue  to 
offer  significant  promise  to  intelligence  and  (2)  briefly  discusses  limitations  in 
knowledge  about  the  analyst,  an  area  which  must  be  further  explored  if  man- 
machine  systems  are  to  be  developed  for  intelligence  processing. 

1.  Pertinent  Extant  Research  Activities 

In  July  1964,  HRB-Singer  produced  a  report  (352-R-ll)  under  ONR 
Contract  Nonr  3818(00)  titled  "Trends  in  the  Information  Sciences  Relative  to 
Naval  Intelligence  Needs.  "  Figure  8  is  reproduced  from  that  study  document. 

The  following  material  updates  this  report  with  respect  to  three  processing  re¬ 
search  areas.  It  should  be  noted  that  these  research  areas  overlap  somewhat, 
thus  a  breakthrough  in  any  one  area  may  have  broad  implications  elsewhere. 

The  research  areas  discussed  arc  Pattern  Recognition;  Artificial  Intelligence; 
and  Language  Analysis,  Linguistics  and  Machine  Translation. 

a.  Pattern  Recognition 

Pattern  Recognition,  in  both  its  conventional  and  in  its  broader 
connotations,  is  of  special  importance  to  intelligence  interests.  Conventional 
aspects  of  optical  pattern  recognition  have  direct  applicability  to  the  automatic 
reading  of  various  types  of  fonts  and  of  cursive  script  as  a  means  of  improving 
the  low  efficiency  of  present  modes  of  computer  data  input  techniques.  Under 
the  conventional  connotation,  pattern  recognition  techniques  are  applicable  to 
the  following: 
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(1)  Processing  of  various  types  of  signal  waveforms  (includ¬ 
ing  those  related  to  target  recognition  problems,  speaker 
identification,  graph  interpretation). 

(2)  Classification  of  geometrical  configurations. 

(3)  Pictorial  image  recognition  and  interpretation. 

(4)  Compression  of  photographic  images  for  transmission 
and  computer  storage. 

(5)  Applications  in  the  broad  rese».  u  fields  of  artificial 
intelligence. 

An  area  of  special  interest  might  be  multisignature  discrimination  techniques. 
This  research  area  would  involve  automatic  classification  of  patterns  by  the 
computer. 

b.  Artificial  Intelligence 

Mechanization  of  some  of  the  problem-solving  efforts  of  intelli¬ 
gence  processing  offers  possibilities  for  improving  the  quality  of  the  efforts 
while  reducing  the  stresses  on  the  analysts.  Some  of  the  pertinent  research 
activities  include: 

(1)  Pattern  recognition  (e.g.  ,  activity  and  events  as 
opposed  to  visual  patterns),  change  detection,  etc. 

(2)  Heuristic  programs  for  tracking,  activity  analysis,  etc. 

(3)  Automatic  recognition  of  associations  among  data. 

(4)  Postulation  of  inductive  inferences  by  machines. 

(5)  Automatic  classification  of  input  data. 

If  an  area  of  special  interest  were  to  be  chosen,  it  would  be  in  the 
area  of  associative  storage  and  retrieval  of  information  based  upon  associative 
strings  of  related  information  rather  than  pre-established  categories  used  in 
machine  addressing. 
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Linguistic  research  and  language  analysis  (unit  structuring)  have 
direct  significance  to  the  interests  and  needs  of  intelligence  activities,  impor¬ 
tant  areas  include  language  content  and  meaning;  text  compression;  content 
sensitive  storage  and  retrieval;  and  machine  translation  of  languages. 

Problem  areas  involve  the  categories  of  pure  linguistic  analysis, 
automatic  analysis  applied  to  structure,  language  statistics  and  their  applica¬ 
tion  to  information  retrieval,  and  linguistic  analysis  in  terms  of  phonetic, 
morphological,  syntactic  and  semantic  analysis.  Research  in  these  problem 
areas  is  a  requisite  in  support  of  advanced  information  storage,  retrieval, 
and  analysis  systems,  man-machine  communications  and  effective  machine 
translation  systems. 

?..  Data  Processing  Habits  of  the  Intelligence  Analysts 

A  major  facet  in  all  information  processing  system  developments  is  to 
satisfy  the  users'  requirements.  Unfortunately,  the  stated  information  require¬ 
ments  of  potential  system  users  do  not  always  lend  themselves  to  establishment 
of  system  specifications.  Moreover  chcse  expressed  requirements  may  not 
adequately  reflect  the  complete  set  of  real  needs.  Nevertheless,  the  developed 
system  must  satisfy  the  user  or  it  will  fail  in  support  of  the  users'  operations. 

Although  the  information  needs  and  uses  of  scientists  and  engineers 
have  been  (and  continue  to  be)  studied  in  detail,  there  is,  regretfully,  .»  paucity 
of  information  about  the  intelligence  analysts'  data  processing  needs.  This  lack 
of  information  is  particularly  severe  because,  unlike  the  researcher,  the  intelli¬ 
gence  analyst  can  only  use  the  processing  systems  within  his  domain  and  he  must 
produce  the  required  products  within  fairly  tight  time  frames. 

Development  of  improved  processing  support  systems  will  require  more 
sensitive  awareness  of  intelligence  analysts  information  needs.  It  is  reasonable 
to  suspect  that  such  awareness  can  be  obtained  through  two  interrelated  efforts. 
First  --  studies  should  be  conducted  to  gain  a  broad  outline  of  how  the  analysts 
transform  information  into  intelligence.  Second  --  experiments  should  be  con¬ 
ducted  to  narrow  this  outline  into  specific  processing  profiles  for  each  basic 
processing  area.  These  two  '‘fforts  would  serve  to  guide  subsequent  expert- 
mentation  and  development  efforts  leading  to  new  processing  capabilities. 
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APPENDIX  A 


DIA'S  PLANNED  RESEARCH  AND  EXPERIMENTATION  DIVISION 

The  Research  and  Experimentation  Division  (ERF1)  planned  by  the  Defense 
Intelligence  Agency,  together  with  an  Advanced  Development  Division,  ard  a 
Research  and  Development  Projects  Division,  will  comprise  the  Intelligence 
Experimentation  Center  within  the  D1A  Directorate  for  Intelligence  System  De¬ 
velopment,  which  is  scheduled  to  be  activated  in  the  near  future.  As  planned, 
ERF  is  to  serve  as  an  applied  research  laboratory,  dedicated  to  the  stidy  _>f 
methods  and  techniques  for  improving  the  performance  of  DOD  general  intelli¬ 
gence  production  and  processing  functions.  This  mission  implies  somewhat  of 
an  overlap  with  the  proposed  operational  concept  of  NIRF,  an  implication  con¬ 
firmed  by  an  examination  of  ERF's  planned  operation,  which  is  summarized  in 
the  following  paragraphs. 

In  general,  the  goal  of  ERF  will  be  the  development  of  method*  logics  which 
may  be  used  to  facilitate  or  improve  solutions  to  problems  in  intelligence 
processing  and  production.  These  methodologies  will  be  developed  in  a  problem- 
oriented  mode  using  replicated  real  world  problems  within  ERF.  To  assure  that 
the  problems  are  truly  replicated,  no  limitations  on  data  classification  are  pro¬ 
posed.  While  operational  intelligence  analyst!  work  on  replicated  intelligence 
problems  within  the  laboratory,  they  and  the  research  staff  of  ERF  will  suggest 
new  or  different  techniques  and  procedures  which  may  prove  useful  in  providing 
solutions.  These  techniques  will  be  tried  by  the  analysts,  with  the  most  promis¬ 
ing  techniques  contributing  to  an  evolving  methodology. 

At  some  point  in  time,  the  methodology  will  have  reached  a  stage  where 
future  refinement  is  not  considered  useful.  The  improvement  in  problem  solving 
as  a  result  of  the  evolved  methodology  will  be  evaluated  to  determine  whether 
controlled  testing  should  be  performed.  It  the  evaluation  should  indicate  that 
such  a  test  would  be  valuable,  arrangements  will  be  made  to  subject  the 
methodology  to  extensive  testing,  based  on  experimental  designs  selected  to 


*  DIA's  planned  laboratory  postdates  the  NIRF  concept  and  was  o.igtnally  referred 
to  as  The  Experimentation  and  Research  Facility,  which  resulted  in  the  acrnnvmn 
ERF.  Although  the  present  designation  is  The  Research  and  Experimentation 
Division,  the  laboratory  is  often  referred  to  as  ERF. 


(hopefully;  eliminate  extraneous  factors  and  effects.  Experiments  will  then  be 
conducted,  data  collected,  results  analyzed,  and  benefits  of  implementation  of 
the  methodology  (or  portions  of  it)  evaluated  and  demonstrated. 

Eventually,  it  is  planned  that  ERF  will  have  ongoing  efforts  on  thre n  prob¬ 
lems  concurrently.  The  actual  problems  which  will  be  chosen  for  examination 
in  the  laboratory  will  be  those  which  are  '  critical,  "  i.e.  ,  those  in  which  the 
need  for  improvement  is  greatest. 

Although  procedures  for  selecting  problems  to  be  considered  by  ERF  have 
not  been  fully  developed,  it  is  planned  that  representatives  of  the  three  services 
will  be  invited  to  view  the  initial  problem  effort,  and  to  suggest  areas  or  prob¬ 
lems  for  future  consideration  by  ERT.  In  addition  io  this  planned  interaction 
with  the  services  at  a  problem-oriented  level  through  ERF,  01A  is  also  inter¬ 
ested  in  working  closely  with  the  research  offices  of  the  services  (Office  of 
N'c  al  Research,  Army  Research  Office,  Air  Force  Office  of  Scientific  Re¬ 
search)  through  the  Research  and  Development  Projects  Division  of  the  Intelli¬ 
gence  Experimentation  Center.  Of  a  special  interest  to  the  research  community 
is  a  DIS  proposal  that  a  clearinghouse  for  intelligence  related  reports  and 
documents  be  established  within  the  Directorate  for  Intelligence  Systems  De¬ 
velopment.  Such  a  clearinghouse  could,  in  addition  to  serving  as  a  respository 
for  documentation,  provide  for  the  dissemination  of  reports  and  representa¬ 
tive  "real  world"  data  bases  to  researchers  with  necd-to-know. 

By  comparing  the  preceding  discussion  with  the  specific  mission  and  func¬ 
tions  of  NIRF,  listed  in  Section  III-A,  it  appears  that  there  would  be  an  "ap¬ 
parent"  duplication  of  effort  between  NIRF  and  the  components  of  DIA's  planned 
Experimentation  Center.  Of  course,  the  Experimentation  Center  would  be  con¬ 
cerned  with  national  and  military  intelligence,  in  general,  as  opposed  to  Naval 
intelligence  problems  in  particular,  and  priorities  might  or  might  not  accord 
with  Navy  needs.  Therefore,  it  seem*  conceivable  that  a  NIRF  may  indeed  lie 
required  (perhaps  a*  »  **t*llite  of  or  counterpart  to  ERF)  in  order  to  assure 
that  those  intelligence  areas  (c.g.  ,  oce  in  surveillance,  A$W)  which  arc  for 
the  mosi  part  the  domain  of  the  Navy  obtain  commensurate  priority  of  atten¬ 
tion  ami  expertise  that  a  problem  common  to  all  three  services  might  receive. 
One  must  bear  in  mind,  for  example,  that  the  existence  of  the  Defense  Intelli¬ 
gence  Agency  ha#  not  eliminated  the  need  for  the  Naval  Intelligence  Command. 
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DIS'S  INFORMATION  SCIENCE  CENTER 

The  following  paragraphs  were  extracted  from  the  paper  titled  "An  Informa¬ 
tion  Science  Center  for  the  Intelligence  Community"  by  Capt.  C.  E.  Cantlon, 
USN;  Mr.  Henry  F.  DeFrancesco;  and  Col.  Robert  E.  Duvall,  USAF. 

"An  Information  Science  Center  has  been  established  at  the 
Defense  Intelligence  School  to  develop  and  present  courses 
for  students  from  throughout  the  national  intelligence  com¬ 
munity  in  the  application  of  information  science  to  intelli¬ 
gence  problems.  The  objective  of  the  courses  is  to  improve 
the  capabilities  of  intelligence  personnel  through  education 
in  information  science  which  will  include  those  elements  of 
the  methodology  of  science  and  modern  information  handling 
techniques  that  contribute  to  more  efficient  and  effective  use 
of  information  in  forming  the  intelligence  product.  " 

Introduction 

"The  current  fields  of  intelligence  and  information  science  have  much  in 
common;  both  are  new  modes  of  ancient  practice,  both  are  multidisciplina. y, 
and  neither  is  well  known  outside  its  craft.  Both  are  as  much  art  as  science 
and  are  equally  difficult  to  define.  Progress  in  each  derives  principally  from 
experience,  and  the  concentration  required  for  expertise  in  either  aiea  has 
hindered  the  acquisition  of  more  than  a  marginal  capability  in  the  other  for  all 
but  a  very  few.  " 

"An  increased  "knowledge  of  the  fundamentals  of  information"  and  «*n 
improved  -'ability  to  use  nfoimation"  can  both  contribute  to  solutions  of  the 
greatest  problem  thr.t  fa  .es  the  intelligence  community.  This  problem  is  the 
imbalance  between  our  dynamic  and  growing  capability  to  collect  intelligence 
data  and  our  growing  bu'.  lagging  capability  to  store,  retrieve,  analyse,  and 
process  mountains  of  data  into  intelligence  information  --  our  final  product. 
Collection  techniques  of  the  late  20th  century  funnel  continuous  and  increasing 
output  into  a  machine  and  human  processing  system  that  has  not  kept  abreast  of 
the  growth  in  the  collection  capability.  " 

"In  recognition  of  this  present  and  future  problem,  the  President's  Foreign 
Intelligence  Advisory  Board  (PF1AB)  several  years  ago  concluded  that  ar. 


appropriate  combination  of  improved  machine  and  human  techniques  for  the 
processing  of  intelligence  was  called  for.  Specifically,  the  PFIAB  turned 
to  information  science  and  recommended  that  selected  personnel  from  the  U.S. 
intelligence  community  be  sent  to  graduate  study  at  universities  "where  sys¬ 
tems  thinking  and  systems  skills  are  understood  and  imparted. '  (This  is  the 
background  for  the  DIA-sponsored  year  of  graduate  training  in  information 
science  that  is  available  to  DLA  civilians  --a  very  attractive  arrangement. )" 

"The  United  States  Intelligence  Board  (USIG)  directed  the  implementation  of 
the  graudate  study  program  and  also  recommended  two  other  educational  pro¬ 
grams  in  information  sciences.  First,  community  intelligence  schools  were 
to  increase  the  attention  given  to  intelligence  data  handling  systems  (IDHS)  and 
to  automatic  data  processing  (ADP).  Second,  the  community  should  develop 
and  present  specialized  courses  in  the  application  of  information  science  to 
specific  intelligence  problems.  OLA  agreed  to  accept  the  latter  responsibility 
and  on  26  December  1967,  the  Information  Science  Center  (ISC)  was  formally 
established  as  a  new  major  element  of  the  Defense  Intelligence  School  to  under¬ 
take  this  task  for  the  intelligence  community.  " 

The  Information  Science  Center  Program 

"The  US1B  in  1968  established  the  Intelligence  Information  Handling  Com¬ 
mittee  (IHC),  headed  by  retired  MGEN  Robert  Taylor,  formerly  DIAAP,  to 
promote  and  coordinate  the  accomplishment  of  the  USIB  objective  of  ensuring 
"the  continuous  improvement  and  integration  of  the  intelligence  information 
handling  systems  of  the  USIB  member  agencies. . .  "  Within  this  tasking,  the 
EHC  was  to  see  that  education  and  training  programs  in  information  science 
were  established.  " 

"Early  in  1%V,  the  IHC,  which  is  made  up  of  representatives  from  all  the 
departments  and  agencies  of  the  USIB,  endorsed  the  development  of  two  courses 
at  the  Information  Science  Center: 

Information  Science  in  Support  of  Estimates  and  Warning 
Information  Science  in  Support  of  Intelligence  Functions 

In  addition,  the  ISC  was  requested  to  develop  a  short  Survey  of  Informition  Sys¬ 
tems  currently  in  use  in  the  community.  Initial  "pilot”  presentations  of  the 
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two  primary  courses  would  be  about  eight  weeks  long,  final  development  could 
be  up  to  5  3  weeks  depending  on  the  number  of  intelligence-oriented  games  that 
can  be  adapted.  " 

"The  Director  of  the  ISC  has  interpreted  this  guidance  and  has  mapped  out 
the  objectives  to  be  accomplished  through  the  courses.  The  courses  in  Esti¬ 
mates  and  Warning  and  in  Intelligence  Functions  are  being  designed  to  increase, 
through  education,  the  proficiency  of  the  intelligence  analyst  in  performing  his 
principal  job  functions.  The  analyst's  job  functions  normally  include  perform¬ 
ing  task  assignments  such  as  lor.g-range  functional  research,  current  literature 
review,  analysis  of  specific  information  within  a  time  frame,  preparing  sum¬ 
maries,  etc.  In  performing  his  task  assignments,  the  analyst  utili/.cs  specific 
skills  in  the  areas  of  analysis,  exercise  of  judgment,  decision  making,  and 
communication.  Additionally,  he  makes  use  of  knowledge  of  the  functioning 
of  the  intelligence  environment  in  terms  of  his  role,  relation  and  contribution 
to  the  intelligence  product.  Finally,  but  not  least,  the  intelligence  analyst 
applies  his  capabilities  with  the  highest  level  of  professionalism,  which  includes 
his  technical  or  area  proficiency,  morale,  ethical  philosophies,  attitudes  and 
sense  of  duty.  " 

"Our  general  objectives  in  presenting  the  two  courses  in  information 
science  are  simple  and  explicit.  First,  we  want  the  intelligence  analyst  to 
learn  to  apply  the  scientific  method  in  his  field.  Second,  the  intelligence  analy.  i 
must  learn  how  information  science  and  technology  can  help  him  to  improve  his 
performance.  " 

"If  both  of  these  objectives  arc  achieved,  then  a  side  benefit  will  be  drived. 

We  can  expect  that  education  in  information  science  wall  serve  to  increase  job 
standards  and  hence  introduce  a  greater  degree  of  professionalism  within  the 
intelligence  community.  " 

The  fSC  --  Intelligence  Community  Relationship 

"As  the  courses  of  the  Information  Science  Center  are  to  servo  the  needs 
and  interests  of  the  intelligence  community,  the  ISC  must  rely  on  each  member 
of  the  intelligence  community  to  keep  it  informed  of  their  requirements  for  educa¬ 
tion  and  training  in  the  information  science#.  Also,  the  ISC  must  turn  to  the 
community  for  recommendations  in  technique  and  system  rases  to  be  included 
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in  the  ISC  curricula.  Once  these  cases  are  developed,  the  ISC  must  again  turn 
to  the  intelligence  community  for  updating,  guest  lecturer  support,  and  for 
access  to  existing  intelligence  files  via  secure  terminals.  " 

'Establishment  of  the  Information  Science  Center  at  the  Defense  Intelligence 
School  has  added  an  important  new  dimension  to  intelligence  educational  pro¬ 
grams  and  is  a  major  step  forward  in  modernization.  The  introduction  of 
information  science  and  technology  into  the  formation  of  the  intelligence  pro¬ 
duct  will  provide  to  the  intelligence  analyst  powerful  new  tools  already  proven 
through  application  to  other  intelligence-related  areas  of  our  national  life.  The 
sought  after  synergism  is  not  going  to  happen  all  by  itself.  The  new  Center  is 
not  yet  off  the  ground.  To  be  effective  the  ISC  needs  all  the  support  which  it 
can  acquire  from  the  intelligence  community  in  order  that  the  ISC  may  better 
serve  the  community  toward  achieving  higher  levels  of  professionalism  through 
the  use  of  information  science  in  fulfilling  ever  increasing  requirements  for 
high-quality  intelligence.  " 
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ph«-  findings  of  this  report  reaffirm  the  major  recommendations  made4**- 
-HR^-Singer,  Inc.,  in  an  earlier  effort,  viz.,  that.a  Naval  Intelligence  Research 
Facility  (NIRK)  be  established  and  that  the  Naval  Intelligence  Research  Advisor/ 
Group  (N1R AG)  be  reorganized.  Within  the  context  of  these  two  recommenda¬ 
tions.  this  report  describes  the  objectives  uf  thc->e  two  activities  and  presents 
an  organizational  and  operational  configuration  which  appears  most  feasible  in 
light  of  existing  objectives  and  constraints. 
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